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FORD FOUNDATION GRANTS IN ENGINEERING 


The Ford Foundation has announced the first major grants in its new program 
in science and engineering. They total $19,050,000 and will go to ten institutions 
in the United States. The grants are aimed at the advancement of engineering 
education. The recipients are: 


Massachusetts Institute of Technology ............. $9,275,000 
California Institute of Technology ................ 3,200,000 
Carnegie Institute of Technology ................ 2,250,000 
University of California (Los Angeles) ............ 1,200,000 
ee ee ere re 1,175,000 
Case Institute of Technology .................... 1,000,000 
WI DIVETSIEV OPM INTOIS is 2c0.-5: 5,6. clpces sereverghace shel eavus eevee 275,000 
NS IID nnn. s. ca-0o des yO atcusdin yokes 275,000 
Stanton  (OMIVGESILY © «05 35 6.2075, x15 wel aie Shaver ws areterecaters 200,000 
a ee eee 200,000 


Henry T. Heald, president of the Foundation, announced the program in an 
address before the annual meeting of the American Institute of Consulting Engineers. 
“In the last two decades, a revolution has been under way in the practice of engineer- 
ing,” he said. “Yet engineering education—the gateway to professional practice—has 
lagged behind. 

“In a hopeless race against time and reality, most engineering students in their 
late teens and early twenties are being equipped for the engineering of the last half of 
the twentieth century by being indoctrinated with the art and practice of the 1950's.’ 

He urged that engineering education impart “a thorough understanding of science 
and mathematics, their frontiers, and how they may be applied to the needs of 
mankind.” 

The Foundation’s grants in engineering education, Mr. Heald said, are aimed at 
two objectives: 

—To support promising plans for development of and experimentation with 
imaginative educational programs. 

—To help develop and further excellence on engineering faculties, both by addi- 
tional training of present faculties and by recruiting and development of increased 
numbers of well-trained engineering teachers. 
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Do You Know.... 


p .... That ASEE has received, 
through the courtesy of the Minnesota 
Mining and Manufacturing Company, a 
much needed Thermo-Fax copying ma- 
chine and a supply of paper? The addi- 
tion of this equipment will save much 
ofice time and facilitate the services 
rendered to the membership. The gen- 
erosity of 3M is sincerely appreciated. 


p> .... That the suggestions for of- 
fiers to be elected for next year resulted 
in the submission of 93 names for Presi- 
dent? Two names were submitted by 18 
individuals each, one by 15, one by 12, 
and one by 10; a total of 22 out of the 
93 were mentioned more than once. For 
Vice President in charge of activities 
west of the Mississippi River, 99 names 
were submitted, but 15 had to be elimi- 
nated because of their institutions being 
east of the River. This seems to be a 
lage number of college professors to 
be confused in geography. For Vice 
President in charge of instructional divi- 
sions and committees, 112 names were 
submitted, and for Treasurer, 41. Though 
the large number of suggestions increases 
the difficulty of the Nominating Commit- 
tee, the submission of so many names is 
ahealthy indication of the interest of in- 
dividual members in national officers. 
The submission of names by new mem- 
bers of the Society was particularly 
noticeable. 


> .... That almost every national 
study of engineering and science educa- 
tin during the post World War period 
has placed great emphasis on the part to 
be played by the engineering technician? 
But much ignorance about the differences 

een engineering colleges, technical 
institutes, and trade schools still exists, 
a evidenced by a survey of groups of 
high school teachers and guidance coun- 
slors, personnel managers in industry, 
presidents of industrial labor unions, and 





parents serving as presidents of local 
PTA’s in seven metropolitan areas. The 
results of this study make good reading. 
“As Others See Us” by S. C. Marshall is 
summarized in the Technical Education 
News, special issue for 1959, published 
by the McGraw-Hill Book Company. 


Be .... That W. L. Everiit of the 
University of Illinois has been re-elected 
President of ECPD for another year? 
Dr. R. A. Morgen of Rose Polytechnic In- 
stitute is the Vice President; F. J. Van 
Antwerpen, Secretary of the AIChE, is 
the Secretary; and E. P. Lange, Secretary 
of EJC, is the Assistant Secretary. F. C. 
Lindvall of the California Institute of 
Technology has been re-appointed Chair- 
man of the Education and Accreditation 
Committee, with N. A. Hall of Yale Uni- 
versity as the Assistant Chairman. 


Be .... That the Training Commit- 
tee of ECPD had a most successful meet- 
ing in conjunction with the Annual Meet- 
ing in Pittsburgh? The 26 members at- 
tending represented all participating so- 
cieties and all nine sub-committees. One 
hundred and seven colleges of engineer- 
ing distributed 26,500 copies of the re- 
vised brochure “The First Five Years.” 
The total distribution in the first six 
months of 1959 was 46,000! The illus- 
trations in the brochure have been redone 
in multicolor display charts for use at 
group meetings and two sets of 35 mm. 
kodachrome slides have been prepared 
for illustrated discussions by committee 
members and others. “First Five Years 
Kits” also have been developed and a 
plan for the promotion and sale of them 
is now being developed. Each partic- 
ipating society in ECPD is being asked 
to appoint a “Committee on Professional 


' Development of Young Engineers” in or- 


der to maintain continued activities in 
the development of the young engineer. 
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Be .... That the Education and Ac- 
creditation Committee of ECPD last year 
considered 403 curricula at 87 institu- 
tions? Two hundred and eighty curricula 
at 61 institutions were inspected and 123 
curricula from 26 institutions were han- 
dled by reports. Based on an inspec- 
tion requiring four men for four days and 
the handling of curricula by report as 
requiring one man for half a day, the 
time required for the preparation of re- 
ports, the committee’s time in delibera- 
tions, and the preparation of the com- 
munications to the institutions, it is esti- 
mated that about 1800 man-days per 
year were required. This’ is the equiv- 
alent of seven to eight men full-time for 
a year! Still another way of determining 
the magnitude of this voluntary contribu- 
tion of time and effort is that if those 
participating were paid a consulting fee 
of $100 a day the total cost would be 
close to $200,000! 


Be .... That a letter from the Peo- 
ple-to-People Program indicates that 
there is a great need in the countries of 
the Middle-East for engineering publica- 
tions from the United States. They re- 
quest that anyone wishing to dispose of 
text books and technical journals send 
them to Literature for Engiineers Com- 
mittee, People-to-People Program, 36-02 
Northern Boulevard, Long Island City, 
New York, Attention: Robert B. Lea, 
Vice Chairman. There is no terminal 
date for the receipt of the material so it 
can be sent at any time. It will be neces- 
sary for you to pay the shipping charges. 
The spiritual reward will be great and 
the material reward, if any, is that such 
costs are a deductible item in computing 
federal income tax. 


e& .... That “College Testing” is a 
new publication of the American Council 
on Education prepared for the college 
teacher and administrator who is con- 
cerned with testing procedures and ma- 
terials but who is without formal training 
in the techniques of testing? The use of 
measurement devices in institutions of 
higher learning has increased by leaps 
and bounds, and expanding enrollments 
in the 1960's will in all likelihood result 
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in further extension of this practice. Al] 
too many professors and administrators 
possess little or no understanding of tests, 
their applicability, their range of utility, 
or their limitations, and this volume js 
intended to assist teachers and adminis. 


_ trators to put tests to use in ways that 


are appropriate and that contribute to 
“keeping the individual student at the 
center of the stage.” Testing is not a 
“cure-all” and those who use the tests 
should understand what they can and do 
show and what they can not and do not 
show. Part I is devoted to the role of 
measurement in relation to educational 
problems of the college and Part II to 
descriptions of seven selected college and 
university testing programs. Copies may 
be obtained from ACE at 1785 Massa- 
chusetts Avenue, N.W., Washington, 
D. C. for $3.00 per copy. 


B& .... That the Ford Foundation 
has awarded a grant of $25,000 to the 
Pennsylvania State University to support 
the initial phase of an_ experimental 
project designed to provide the founda- 
tions for the establishment, at engineer- 
ing colleges and universities, of in-service 
programs for the development of young 
engineering teachers? This initial phase 
of the project will consist of the planning 
and preparation of material for the first 
of a sequence of institutes on the orienta- 
tion and pedagogic training of young en- 
gineering teachers. The awarding of this 
grant is the direct result of several years 
of extensive effort and preparation on the 
part of ASEE. Prominent members of 
ASEE and ECPD will serve on a special 
advisory committee to plan the program. 


B& .... That ASEE’s participation in 
the 1960 Nuclear Congress consists of 
the sponsorship of the Student Day Pro- 
gram? Commander W. R. Anderson will 
speak on the North Pole voyage of the 
Nautilus, Dr. N. N. Alyea will speak on 
Nuclear Energy, the AEC color film 
Research Through Controlled Fusion will 
be shown, and there will be a trp 
through the exhibits. Dr. H. B. Han 
steen represents the Nuclear Committee 
in developing the program. 
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Dec., 1959 DO YOU KNOW .... 

p .... That Dr. Kenneth G. Picha 
has been appointed Program Director for 
Engineering Sciences in the Mathemat- 
ical, Physical, and Engineering Sciences 
Division of the National Science Founda- 
tion? Dr. Picha has been with the Sci- 
ence Foundation since September of 
1958. Prior to that he was Professor of 
Mechanical Engineering at Georgia In- 
stitute of Technology. Dr. N. L. Ben- 
nington is Acting Head of the Institute 
Section, Scientific Personnel and Educa- 
tin. This is the section having re- 
sponsibility for summer institutes, the 
NSF program making it possible for 
teachers to up-grade themselves by sum- 
mers of study in engineering, science, 
and mathematics. 


p> .... That “A Study of the Purdue 
University Engineering Graduate,” sum- 
marized in the June 1959 JourRNAL, now 
is available as a bulletin of the Engineer- 
ing Extension Division of Purdue Uni- 
versity? The 295 page bulletin can be 
purchased for $2.50 from the Dean of 
Engineering. 


> .... That “Heat Power News and 
Views” is a publication of the Mechanical 
Engineering Division of ASEE? It is 
published quarterly, in September, De- 
cember, March, and June, and is avail- 
able to all interested in the heat-power 
aea. Subscriptions for $1.00 per year 
should be sent to Professor J. J. Kauz- 
rich, Mechanical Engineering Depart- 
ment, Worcestér Polytechnic Institute, 
Worcester, Massachusetts. 


> .... That SCUDS is the featured 
aspect of the meeting of Section M-En- 
gineering of the AAAS in Chicago on 
December 28 and 29? The name stands 
for Simplification, Clarification, Unifica- 
tion, Decimalization, and Standardiza- 
tion of units, and is not a misprint of 
‘uds.” The four sessions have as their 
theme “The Confusion and Chaos In 
Units;” “Public Education vs the Con- 
sumer Public;” “Problems of Design, 
Manufacture and Commerce;” and “The 
look to the Future.” The meeting will 
be at the Morrison Hotel. In addition, 
m the 29th and 30th Section M joins 
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with others in the sponsorship of a pro- 
gram on “The Great Lakes Basin,” the 
engineering aspects of which will be 
navigation, power, transportation, water 
utilization, beach erosion, and water sup- 
ply. On December 28 there also will be 
an all-day program on “Higher Education 
in Emerging Fields of Science and Tech- 
nology.” 


B& .... That the new head of the 
Graduate Fellowship Program of the Na- 
tional Defense Education Act is Dr. H. 
E. Bent, Dean of the Graduate Faculty 
and Professor of Chemistry at the Uni- 
versity of Missouri. The program is de- 
signed to increase the number of college 
teachers and to expand and promote 
wider geographical distribution of grad- 
uate school faculties. One of the major 
reasons why engineering did not fare bet- 
ter than it did last year was because the 
applications did not indicate a possible 
interest in engineering teaching. The ap- 
plicant need not make a promise, but he 
should mention engineering teaching as a 
possibility. Fifteen hundred fellowships 
are provided for 1960-61 and for the 
two succeeding years. Congress has 
been asked to appropriate $13,450,000 
to continue the 1,000 fellowships granted 
last year into their second year and to 
establish 1,500 new ones. 


B .... That a two-day conference 
is being held at Worcester Polytechnic 
Institute on December 3 and 4 to discuss 
the development of better means of com- 
munication of ideas in research? The 
objective is to stimulate young research 
scientists and engineers to undertake 
projects which have great promise of 
significant discovery. ASEE is one of 
15 scientific and engineering societies 
cooperating in the NSF-financed confer- 
ence. It is hoped that ways and means 
can be discovered for the development 
of new centers of research and their rapid 
development, and by which scientific and 
engineering societies as well as colleges 
and universities can influence discovery 
and accelerate the application of new sci- 
ence to new technologies. 


W. LEIGHTON COoLLINs 
Secretary 







































OFFICERS NOMINATED FOR 1960-61 

The Nominating Committee met in St. Louis, Mo. on Thursday, 
November 12 and selected the following candidates: / 
GORI 
ee ee err errr re Eric A. Walker CARI 
President, The Pennsylvania State University; member of General GENI 
Council, 1950-52; Vice President, 1952-54; Chairman, ECRC RALF 
Advisory Committee, Research Capabilities and Potentialities; ROBE 

member, Committee on Evaluation of Engineering Education; 

member of ASEE since 1938. 
Th 
For Vice President, General and Regional Activities West of Missis- oolleg 
sieek River, 000. YOURS. «oo. c00sceces Melvin R. Lohmann Natio 
Dean of Engineering, Oklahoma State University; member of Gen- he f 
eral Council, 1954-56; member of ASEE since 1946. as 
Becau 
For Vice President, Instructional Division and Committee Activities, and in 
ROO AV ORIG tile eon scsi Be Oe Newman A. Hall of enj 
Professor and Chairman of Mechanical Engineering, Yale Univer- ander 
sity. Chairman, Graduate Studies: Division; Chairman, Mechan- comm 
ical Engineering Division; Chairman, Graduate Study Commis- ASEE 
sion; member of ASEE since 1948. Cor 
C 
For ZTOOROMIOr, ONC YORE. ..ic ccc esesccesces Wendel W. Burton Car 
Employment Manager, Minnesota Mining and Manufacturing Co. Vv 
Treasurer, 1959-60; Chairman, Ethics Committee, 1957-59; mem- Ral 
ber of ASEE since 1947. R 
Gen 
[ 
ADDITIONAL NOMINATIONS U 
Rob 
In accordance with the revisions of the constitution and by-laws n 
adopted in June of 1957, additional nominations may be made by petition vi 
of fifty (50) signatures of members of the Society in good standing. The ‘ 
nominee must indicate a willingness to serve, if elected, before his name This 
can be placed on the ballot. Petitions are to be submitted to the Secre- inst di 
tary of the Society by January 15, 1960. eae 
engine 
In the February 15 issue of the JouRNAL oF ENGINEERING EDUCATION with r 
ballots giving the names of all candidates will be provided. Ballots re- researc 
ceived by the Secretary by March 31 shall determine the election of the prepar 
officers as of April 1. Their terms of office shall begin ten days after the awards 
date of the annual meeting. stitute 
portior 
mer in 
jective 
tions a 
Jrl. Eng. Ed., V. 50, No. 3, December 1959 
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Engineering Science and the 
National Science Foundation 





A Report to the American Society for Engineering Education 


GORDON B. CARSON 

CARL C. CHAMBERS 

GENE M. NORDBY 

RALPH A. MORGEN 
ROBERT H. ROY, Chairman 


Throughout engineering schools and 
colleges the opinion has persisted that the 
National Science Foundation has been 
prejudiced against engineering in award- 
ing funds for research grants, fellowships, 
aid summer institutes and conferences. 
Because of the prevalence of this belief, 
and in the hope of improving the position 
of engineering sciences, President Alex- 
ader appointed the following ad hoc 
committee to improve liaison between 
ASEE and NSF: 


Cordon B. Carson, Vice-President, The 
Ohio State University, 

Carl C. Chambers, Vice-President, Uni- 
versity of Pennsylvania, 

Ralph A. Morgen, Director, Purdue 
Research Foundation, 

Gene M. Nordby, Professor and Head, 
Department of Civil Engineering, 
University of Arizona, 

Robert H. Roy, Dean, School of Engi- 
neering, The Johns Hopkins Uni- 
versity, Chairman. 


This report consists of five parts. The 
frst discusses the organization and pur- 
poses of NSF and their relevance to the 
engineering sciences. The second deals 
with research grants, and the third with 
search proposals, how they should be 
prepared and how they are evaluated and 
awarded or rejected. Fellowships con- 
stitute the fourth section, and the final 
portion deals with NSF support for sum- 
net institutes and conferences. The ob- 
jective is to present constructive sugges- 
tions and direction to the Society, rather 


than merely to voice criticism of the 
Foundation. 


Organization and Purpose 


The National Science Foundation func- 
tions under a National Science Board re- 
sponsible for general direction and policy 
within the framework of governing legis- 
lation. Eight members of the Board re- 
tire each two years and are replaced by 
new appointees. Engineering representa- 
tion on the Board appears adequate. 

Dr. Alan T. Waterman is Director of 
the Foundation. He is assisted by two 
Associate Directors, Dr. Robert B. Brode 
and Mr. James M. Mitchell, and by As- 
sistant Directors in charge of various di- 
visions and activities of the Foundation. 
Dr. Randal M. Robertson, Assistant Di- 
rector for Mathematical, Physical, and 
Engineering Sciences (referred to as the 
MPE Division), and Dr. Harry C. Kelly, 
Assistant Director for Scientific Personnel 
and Education, are in positions of impor- 
tance to the engineering sciences, Dr. 
Robertson with respect to research grants, 
Dr. Kelly for fellowship and institute and 
conference support. 

Within the MPE Division there are 
seven programs, each headed by a pro- 
gram Director. At the present time Dr. 
Arthur Waynick, on leave until Septem- 
ber 1959 from his position as Professor 
and Chairman of Electrical Engineering 
and Director of the Ionosphere Research 
Laboratory at Pennsylvania State Univer- 
sity, is Program Director for the Engi- 
neering Sciences. Dr. Waynick is at 
present assisted by Drs. Picha, Reeds, 
and Kobayashi, all of whom are on leave 
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from the faculties of engineering institu- 
tions.* 

Two members of this committee, Drs. 
Morgen and Nordby, have formerly 
served as Program Directors for Engi- 
neering Science. The fact that the Pro- 
gram has been presided over by five dif- 
ferent directors over a short span of 
years, with a sixth soon to be named, is 
a matter of consequence. Some pro- 
grams within the MPE Division have had 
continuing direction during this same pe- 
riod. 

NSF organization also provides Ad- 
visory Panels for each Program and there 
is one for Engineering Science, presently 
under the Chairmanship of Dr. Paul 
Chenea. There is also an Advisory Panel 
for the MPE Division, presently under 
the Chairmanship of Dr. F. E. Terman. 
Three of the twelve members of this divi- 
sional committee have engineering back- 
grounds, 

Of those NSF executives named, it is 
important to observe that nearly all in 
positions of importance to engineering 
hold degrees in physics. Dr. Waterman 
is a physicist and so also are Drs. Brode 
and Robertson. Dr. Waynick, now in 
electrical engineering, first served as a 
teacher in physics. 

This seeming dominance of the NSF 
organization by physicists is important 
because it has helped to create the wide- 
spread belief that the physics point of 
view has been given precedence to the 
detriment of the engineering sciences. 
The committee also has entertained this 
suspicion, and has looked for evidence 
to support it. Although there is some 
reason to believe that engineering has 
been frowned upon in the past, we have 
found no evidence of bias against engi- 
neering today, nor of bias for or against 
any other program. 

Corollary to this belief is the wide- 
spread notion that engineering science is 
short-changed for another reason. Legis- 
lation creating the NSF required that it 
restrict its support to basic science and 
there are those who hold that support 


* Since this writing, Dr. Picha has suc- 
ceeded Dr. Waynick as Program Director 
for the Engineering Sciences. 
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for engineering is curtailed because of 
the inaccurate and inimical belief that ep. 
gineering by definition must be applied 
and not basic. Again, influenced by past 
experience and belief, the committee has 
looked for evidence of discrimination 


. against engineering and, with apprecia. 


tion of the fact that NSF supports engi- 
neering science but not engineering prac. 
tice, has found none. On the contrary, 
we have come to the opinion, necessarily 
on subjective grounds, that the affairs of 
NSF at present are wisely and fairly ad- 
ministered. 


Research Grants 


Budget procedures for the National 
Science Foundation are similar to those 
for other organizations in the Federal 
Government, with proposal, evaluation, 
and appropriation by the Congress in the 
usual way. Of more direct concern to 
the committee has been the allocation of 
funds for the support of research in the 
engineering sciences. Total NSF funds 
allocated to research are first divided 
among the Biological and Medical S¢- 
ences; the Mathematical, Physical, and 
Engineering Sciences; and the Social Sci- 
ences. In fiscal 1958 research grants for 
these were respectively 8.88, 9.51, and 
0.73 millions. 

These divisional allocations are then 
sub-divided by forecasts of allocations to 
the programs which comprise each divi- 
sion. Dr. Robertson, as Assistant Direc- 
tor of NSF in charge of the MPE Diwvi:- 
sion, has stated that this decision is the 
most important one he is called upon to 
make. In fiscal 1958 the 9.51 million in 
research to the MPE Divison was sub- 
divided as follows: 


Astronomy $1.02 million 33 grants 
Chemistry 2.32 million 134 grants 
Earth Sciences 1.25 million 70 grants 
Engineering Sciences 1.54 million 88 grants 
Mathematics 1.24 million 72 grants 
Physics 2.14 million 69 grants 


$9.51 million 466 grants 


This is a record of grants made, not ad 
allocation forecast. However, forecasts 
would show comparable data. 

The important thing to engineering is 
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the decision to allocate approximately 
$1.5 million to the engineering sciences 
out of the $9.5 million available to the 
Division. It is also important to realize 
that both Division and Program funds, 
however apportioned, are inadequate to 
meet the applications received. The 
problem thus is one of allocation of 
sarce—in this case very scarce—resources. 
There simply is not enough to go around, 
acircumstance which is conducive to dis- 
satisfaction to applicants whose worthy 
proposals are necessarily rejected. 

NSF policy is to support about 40% 
of the meritorious proposals received 
(those judged meritorious amount to 
about 80% of all proposals submitted ) 
but available funds reduce this goal to 
about 25%. 

The decision as to how Division funds 
are to be apportioned to the several pro- 
gams for a coming fiscal year is based 
upon two principal considerations: (1) 
the number of meritorious proposals re- 
ceived in each program during the pre- 
ceding year, and (2) the relative excel- 
lence of these proposals. Meritorious 
proposals are those judged excellent, very 
good, or good by the referees in the 
manner described below. 

Members of the committee have been 
shown quantitative data on the first of the 
two points given above, with the un- 
derstanding that the figures themselves 
would not be disclosed. These data 
quite clearly show that a smaller propor- 
tion of meritorious engineering science 
proposals receive support than those for 
any other program within the MPE Divi- 
sion. Over a several-year span the ratio 
of grants made to meritorious proposals 
received was lowest for engineering, ex- 
cept for one year, when engineering 
ranked next to last. 

This revelation was first received by 
the committee as confirmation of the pre- 
vailing point of view, that engineering 
is indeed the victim of discrimination. 
However, with respect to current opera- 
tions, examination of the second con- 
ideration has changed this opinion. 

Within the meritorious categories, 
good, very good, and excellent, ranking 
is done and apportionment of Division 
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funds is then made to yield approxi- 
mately the same cut-off point in order 
of excellence for each program. During 
the spring, when proposals are most nu- 
merous, NSF will be more selective than 
at other times but in general the cut-off 
point is the G + range. Engineering Sci- 
ence has proportionately fewer meritori- 
ous proposals at and above that level 
than are received by the other Programs. 
We do not have quantitative data on this 
important statement but believe it to be 
correct. Corroboration has been given 
by members of the committee who are in 
a position to know and by former mem- 
bers of the Advisory Panel for Engineer- 
ing Sciences. 

This, however, does not necessarily 
mean that engineering science proposals 
are less meritorious than those submitted 
to the other programs. It is possible that 
engineering science referees are more 
severe in their judgements than mathe- 
maticians, physicists, or chemists. Math- 
ematics, for example, has often had 50% 
of its proposals rated excellent; at the 
very least this is an indication of a 
skewed distribution, in contrast to the 
more normal pattern of engineering sci- 
ence evaluations. This suggests that en- 
gineers are perhaps hard upon them- 
selves, a condition which this committee 
can point out but not correct. 

In summary, we believe that engineer- 
ing is not a victim of discrimination by 
NSF, although this may have been so 
in the past. We have found no evidence 
that support for engineering science is 
constrained by the “physics point of view” 
or by the notion that engineering science 
is by definition “applied” and therefore 
not “basic.” On the contrary, such in- 
sight as we have has been gained by the 
forthrightness and candor with which we 
have been received, and the complete 
access we have been given to the in- 
formation sought. If our conclusion is 
correct, and we believe it is, then a 
strategy of improvement rather than com- 
plaint is the best remedy for the relatively 
poor position of engineering. The fol- 
lowing section will be directed to that 
strategy. 
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Research Proposals 


Members of this committee have been 
permitted to examine a representative 
array of research proposals, with the 
understanding that confidence will be 
maintained. Out of this experience some 
constructive suggestions may be given. 
It is not our purpose to give routine in- 
structions for submission of research pro- 
posals; these can be obtained in pamphlet 
form by request to NSF. 


Basic vs. Applied Research 


Mention already has been made of the 
fact that governing legislation requires 
NSF to support basic research. This 
means, conversely, that NSF may not 
support applied research or technological 
development per se. No adequate defini- 
tion can be given of either term. Basic 
research may result in application and 
applied research can at once be both ap- 
plied and basic. Nor can a line of de- 
marcation be drawn to distinguish where 
one shades into the other. Nevertheless, 
there are clearly identifiable extremes and 
the requirement that a proposed investi- 
gation be fundamental, broad, and basic, 
rather than pragmatic, narrow, and ap- 
plied, is of first importance among cri- 
teria for approval. 

Exemplification of this point is difficult. 
In general, NSF will not grant support 
for investigations which merely involve 
data taking or routine testing. Thus, a 
proposal (the example is fictitious) to 
investigate the dielectric properties of 
proprietary plastics under varying condi- 
tions of electric stress, temperature, hu- 
midity, etc., would be rejected, not be- 
cause the resulting tables of design data 
would be unimportant, but because the 
research would be deemed routine, rather 
than basic. 

In like manner, a proposal to measure 
the heat transfer properties of one or two 
specific materials probably would be re- 
jected. To win support it would be 
necessary to broaden the scope of the 
proposal to encompass research on the 
mechanism of heat transfer in a class of 
materials, in which those specified might 
serve as examples. 

NSF will not grant support for re- 
search concerned solely or even prin- 
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cipally with the construction of a device 
particularly if the device envisioned 
would be of limited scientific utility. Op 
the other hand, a device of potentially 
broad usefulness, as for example an ultra 
high pressure instrument, or a basic re. 


. search proposal in which the creation of 


a device is an important part, might win 
approval. 

Proposals for investigations of very spe. 
cific things for very specific purposes are 
not likely to be supported either, nor are 
fields which already have been inten. 
sively explored. For example, proposed 
fatigue studies of a particular alloy at 
high or low temperatures would be con- 
sidered applied research and would not 
be supported, particularly in the light of 
the extensive research already done in 
the field of metals. But fundamental 
studies on dislocation or on the behavior 
of individual crystals might well win sup- 
port. And so also might statistical stud- 
ies on fatigue in concrete, since this field 
has been less thoroughly explored than 
fatigue in metals. 


Referees 


Research proposals submitted to NSF 
are initially screened by the Program Di- 
rector and his staff. Only those of ob- 
viously poor quality are rejected at this 
stage because the spectrum of proposals 
is so broad that no small staff could be 
capable of fair evaluation. On this ac- 
count, all proposals for which support is 
deemed possible are submitted to referees. 

At the present time NSF lists and 
draws upon the voluntary services of 
some 800 engineering scientists and it is 
they who, by their ratings, chiefly deter- 
mine whether a proposal will be sup- 
ported or rejected. If the referees rate a 
proposal excellent or very good, it will be 
approved; if they rate it fair or poor, it 
will be disapproved. If a proposal is 
rated variously, or if it is rated at or near 
the cut-off point, additional opinions will 
be sought. In all cases, of course, the 
final decision is made by staff of the 
Program and Division but the opinions of 
referees are the chief determinant. Ref- 
erees’ ratings, it may be added, are re- 
markably consistent, seldom going more 
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than one grade above or below the con- 
sensus. 

Evaluation by referees who are in a 
very real sense co-workers is important in 
another sense. The language of any pro- 
posal is important to its acceptance or 
ejection, and research proposals can suc- 
ceed best if written as though addressed 
to peers and colleagues. The language 
of proposals need not make the subjects 
dear to a tyro or even to an engineering 
scientist in some other field. This does 
not mean that clarity is not a virtue; it 
simply means that writing should be di- 
rected to those in the field of the investi- 
gator himself. He need not and should 
not “write down” to his audience, nor 
should he make his proposal abstruse 
merely to appear erudite. 


Screening 


A corollary point may be added to this 
admonition on preparation. Institutional 
screening by colleagues at home is highly 
desirable. Adoption of such a practice 
at one university has resulted in a high 
percentage of successful NSF proposals. 


Professional Competence 


Among the determinants important to 
acceptance or rejection of a research pro- 
posal is the professional competence of 
the investigator and this should be stated 
optimally in the proposal. Directions for 
optimal” presentation obviously are im- 
possible to give; one can only emphasize 
the importance of the point and suggest 
that the author neither gild the lily on 
the one hand nor assume that he is 
widely known on the other. 

The fact that professional competence 
isa requirement, however, should in no 
sense discourage young investigators from 
ubmitting research proposals. The Foun- 
dation will often favor proposals from 
young research workers, who have not 
yet established reputations, as part of its 
mission to encourage American science. 


Institutional Support 


Evidence of support from the institu- 
tion in which the investigator holds ap- 
pintment is also of importance. This 
does not mean that the college or uni- 
versity must pledge its funds or under- 
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write the project, but it does mean some- 
thing more than institutional apathy for 
research. 

Again, however, there is a policy of 
encouragement to investigators in institu- 
tions which do not have a research tradi- 
tion but where there is sincere desire on 
the part of administration to develop a 
sound research effort. 


Budget 


Budgets for research proposals require 
wisdom, restraint, and objectivity, an 
obvious but important thing to say. In- 
flated, self-seeking demands or cushioned 
requests in anticipation of cuts are very 
likely to jeopardize the entire proposal 
and may lead to out-right rejection. It 
should be borne in mind that available 
resources fall far short of total demand; 
reasons for the support of this proposal as 
opposed to other demands for research 
should be emphasized. 

Foundation grants for research » are 
made for periods of from one to five 
years, with two to two and one-half years 
about the present average. About 30% 
of the grants in engineering science are 
continued by additional awards; these are 
subjected to the same evaluation pro- 
cedures as are applied to original pro- 
posals. 


Growth in Engineering Science Research 


As is well known, the scope of grad- 
uate study in engineering is growing at 
a rate exceeding that in other disciplines. 
This is reflected by a steep rise in the 
number of engineering science proposals 
and it may be expected that this will con- 
tinue in the near future. 

Engineering science research proposals 
to NSF thus may expect to fare relatively 
better in the future, not only because 
available funds are being increased but 
also because of improvement in the qual- 
ity and quantity of proposals. This will 
happen with or without this report but 
obedience to the precepts set forth above 
can help to hasten the process. 


Fellowships 

In fiscal 1958 the National Science 
Foundation offered a total of 1,527 fel- 
lowships worth approximately $5.6 mil- 
lion. These were distributed as follows: 
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lated, all are of importance to engineering MIT 84 
but the predoctorals are of principal in- University of California 68 
terest here. Engineering candidates re- —* Tech 2 
ceived 147 out of the total of 1,084 emer ri 
: Chicago 50 
awards made. For the academic year cama 47 
1959-60 a total of 1,100 Graduate Fel- Stanford 45 
lowships have been awarded and 1,979 Yale 31 
persons accorded Honorable Mention out Columbia 30 
of a total of 4,506 applicants. Illinois 29 
To compare the success of engineering Michigan 28 
applicants with those from other sciences, ae 
Total 658 


an attempt has been made to secure the 
following information: 


a. The total number of awards for 
each year of the fellowship pro- 
gram. 

b. The total number of applicants. 

c. The number of awards to engineer- 
ing. 

d. The number of engineering ap- 
plicants. 


These data are presented by Dr. Thomas 
Fontaine of NSF (p. 216). 

All of the foregoing applies to NSF 
Graduate Fellowships which permit re- 
cipients to select the institutions of their 
choice for advanced study. As might be 
expected, this has resulted in considerable 
concentration in a relatively small num- 
ber of institutions, indicated by the fol- 
lowing partial rank order: 


Thus, well over one-half of all NSF grad- 
uate fellows elected to study in only 12 
of the 83 institutions listed. Again, de- 
tails for engineering are not available. 

Largely because of this concentration, 
NSF has introduced the Cooperative 
Graduate Fellowship program, beginning 
with approximately 1,000 awards in 
1959-60. Nominations for these awards 
are made on behalf of applicants by the 
institutions themselves and it is antici- 
pated that this will result in greater dis- 
persion and broader encouragement to 
graduate study and research throughout 
the country. 

In the absence of more detailed infor- 
mation, this committee can only recom- 
mend that engineering institutions give 
their superior students every encourage- 
ment to apply under the NSF fellowship 
program. 
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Summer Institutes 


During fiscal 1958, NSF supported 
three kinds of institutes “designed to im- 
prove the subject-matter competence of 
high school and college teachers of sci- 
ence and mathematics” (1958 Report, p. 
34). Two of these, the Academic-Year 
Institutes and the In-Service Institutes, 
are for high school teachers only and are 
not of interest here. Of the 126 summer 
institutes held in 1958, five were for col- 
lege teachers only and three were for 
both high school and college teachers; 
the remaining 118 were only for high 
school teachers. 

Despite this seeming paucity of sup- 
port for college level institutes, engineer- 
ing schools and colleges should be en- 
couraged to consider such programs be- 
cause of their intrinsic merit and because 
support for summer institutes for college 
teachers will be expanded in 1959 and 
presumably thereafter as well. 

As in the case of research grants, direc- 
tions for the preparation of summer insti- 
tute proposals may be had by application 
to NSF. The suggestions already given 
in this report for the preparation of re- 
search grant proposals are to a consider- 
able extent germane here, with perhaps 
some differences in flavor: 


a. The proposed institute should be 
well thought out and programmed in rea- 
sonable detail, not merely stated as an 
“institute for college teachers in me- 
chanics,” or a “four week institute on 
computer programming.” It is not wise 
to assume that the evaluators will ap- 
prove a program on faith. 

It is essential to note that NSF will 
support institutes designed to improve 
“subject-matter competence” and_ this 
means that support will not be given to 
institutes devoted to pedagogical meth- 
ods, purporting to improve the quality 
of teaching. 

b. Staff for the proposed institute 
should be competent, of course, but 
something more is necessary. It is not 
sufficient to say that “such persons as 
Dr. Doe and Professor Roe will be in- 
Vited to lecture, if the institute is sup- 
ported.” Support is much more likely to 
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be given if suitable staff have accepted 
such invitations when the proposal is 
made. 

c. Budgets, as always, should be pre- 
pared as realistically as possible. NSF 
support for summer institutes covers par- 
ticipants as well as the sponsoring insti- 
tution and staff but this broad coverage 
is subject to usual and proper restraints. 
Submission of an inflated budget may re- 
sult in deflation—but it may also result 
in denial. 

d. Evidence of administration interest 
is also of importance. An enthusiastic 
faculty sponsor will have a much better 
chance of gaining support for his pro- 
posal if he can reveal comparable en- 
thusiasm and approval from his dean, 
provost, or president as well. 


These admonitions have come from ex- 
perience in the evaluation of proposals 
for the summer of 1959. Each year NSF 
brings together representatives from vari- 
ous fields of science (there were three 
from engineering out of a total of about 
20) and each evaluator reads and in- 
dependently grades each proposal sub- 
mitted. These are then correlated by 
two groups, each comprising about half 
of the number of evaluators, and then a 
final meeting of the entire group serves 
to achieve a consensus. The uniformity 
of opinion on most of the proposals is 
quite striking, and discussion resolves 
such differences as may appear. Thus, 
in framing proposals for summer insti- 
tutes, faculty may proceed with the 
knowledge that their requests will be 
evaluated by a jury of their peers, rather 
than by NSF staff alone. 


Recommendations 

1. From time to time, during the many 
contacts with NSF made by members of 
this committee, it has been pointed out 
that the interests of engineering may be 
impaired by the presence of too many 
spokesmen. Members of the staff at 
NSF and members of the Advisory Panel 
as well have been importuned by NSPE, 
by EJC, by the Land Grant College As- 
sociation, by various professional societies 
in engineering, by ASEE, by individuals 
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acting officially on behalf of these or- 
ganizations, and by individuals acting 
unofficially as well. 

With the possible exception of the 
Land Grant College Association, no other 
organization has as direct an interest in 
the affairs of NSF as ASEE. Despite 
this, because of the evident desirability 
of having engineering speak with one 
strong voice rather than with a babble of 
small voices, we recommend that liaison 
between engineering and the National 
Science Foundation be centered in EJC, 
the single engineering organization for 
which such a unifying mission is appro- 
priate. To make such a’ recommenda- 
tion effective it would be essential that 
ASEE be strongly represented at all times 
by members proposed to EJC by the So- 
ciety itself, but there is no reason why 
that cannot be accomplished within the 
framework of EJC. It would also be 
necessary, of course, for other engineer- 
ing organizations to conform by relying 
upon EJC, rather than by speaking for 
themselves. 

2. If this recommendation is accepted 
and carried out, we further recommend 
that NSF be informed that EJC is the 
focus of liaison between them and engi- 
neering and, correspondingly, that others, 
both official and unofficial, are not. 

3. We recommend that maximum as- 
sistance be given to NSF—again prefer- 
ably through a suitable EJC committee— 
in seeking staff for the Engineering Sci- 
ence Program. The return of Dr. Way- 
nick to his post at Pennsylvania State in 
September 1959 will deprive the Pro- 
gram of a capable leader and it is essen- 
tial that a competent replacement be 
found. As pointed out previously, other 
programs are presided over by more per- 
manent “career” men, while engineering 
directors have rotated each year or two. 
Permanent appointment of a capable di- 
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rector to the Engineering Science Py. 
gram is highly desirable. 

4. We recommend that consideration 
be given to proposing to NSF the forma. 
tion of a Division of Engineering Science, 
ultimately to become co-equal with the 
present MPE and Biological Science Dj. 
visions. We do not make this recom. 
mendation because of any belief that en. 
gineering has been or will be persecuted 
but for other, more objective reasons, 
Engineering science is not one program 
but many, embracing as many branches 
in itself as all of the other programs in 
the MPE Division. Furthermore, there 
are many signs that engineering science 
is likely to become essentially a graduate 
discipline in the years to come; whether 
this happens or not, the growth rate in 
both graduate study and research in en- 
gineering will exceed that of the other 
sciences, a trend that is already apparent. 
These facts support our belief that greater 
autonomy for engineering will be in the 
national interest. 

5. We recommend to NSF that an 
inter-program evaluation of referees’ rat- 
ings be made for the purpose of deter- 
mining relative severity or leniency in as- 
signing grades to research proposals. 
Evidence suggests that there exist sig- 
nificant differences between programs; 
this may be due to real differences in the 
quality of proposals, but it may also 
mean differences in judgment. Should 
this latter possibility prove to be the case, 
corrective steps to preserve equity should 
be taken. 


& 2 2 


If our first recommendation with re- 
spect to EJC is carried out, this commit- 
tee will have served its immediate pur 
pose and may be discharged. Until then, 
subject to your wishes and those of your 
successor, we are willingly at your service. 
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Former Program Director of the Engineering Sciences Program, NSF 


K, G. PICHA, 


Program Director of the Engineering Sciences Program, NSF 


FRANCIS M. KOBAYASHI, 


Engineer, Engineering Sciences Program, NSF 


J, NELSON REEDS, 


Engineer, Engineering Sciences Program, NSF 


In connection with the interest ex- 
pressed by the ASEE Committee on Re- 
lations with the National Science Foun- 
dation, the Engineering Sciences Program 
staff initiated a careful study of its activ- 
ities in the support of basic research in 
the engineering sciences over the past 
several years. The purpose of the pres- 
ent discussion is to present in some de- 
tail the results of this study which may 
indicate the manner in which the pro- 
gram is administered, and several inter- 
esting results of the study concerning the 
basic research grants made to the nation’s 
engineering schools. The role of the En- 
gineering Sciences Program of the Na- 
tional Science Foundation in the support 
of basic research in the engineering sci- 
ences has been fully explained in papers 
by Faiman, Nordby, and others (1). 

Processes which a proposal for the 
support of an engineering research in- 
vestigation undergoes upon submission to 
the National Science Foundation are il- 
lustrated in Figure 1. As indicated, the 
research idea originates with a staff mem- 
ber at a particular institution, and the 
resulting proposal is handled through the 
institutional administration before it en- 
tes the National Science Foundation. 
The proposal is then forwarded to the 
Engineering Sciences Program by the ad- 
ministrative staff of the Office of the As- 
sistant Director for Mathematical, Phys- 
ical and Engineering Sciences. Based on 
the recommendation resulting from the 
Engineering Sciences Program staff study, 
the request for the support of research is 
either granted or declined as indicated 
in Figure 1. In some cases, however, 


the proposer will be advised as to other 


support sources which might provide suit- 
able support for the research proposed or 
the proposer may be advised to withdraw 
the proposal, revise it, and resubmit it. 
After proper administrative analysis, the 
request for a grant may be approved by 
the National Science Board, a group ap- 
pointed by the President of the United 
States, and the grant is made directly to 
the institution from which the proposal 
had originated. As a matter of general 
interest, other offices and divisions, as 
well as other programs of the Mathemat- 
ical, Physical and Engineering Sciences 
Division, also appear on the flow dia- 
gram. 

The actual procedures followed in the 
treatment of proposals within the Engi- 
neering Sciences Program are indicated 
in Figure 2. Preliminary reviews of the 
proposal are provided by the staff spe- 
cialists to determine whether it fits in the 
category of research which the National 
Science Foundation supports, also to de- 
termine the scientific merit of the pro- 
posal, and further to assist the proposer 
when necessary in establishing as strong 
a request for support as possible. Upon 
completion of the preliminary review by 
the staff, competent colleagues are se- 
lected from various sources to serve as 
reviewers. Typical sources of reviewers 
are indicated on Figure 2. These out- 
standing specialists in the field of the pro- 
posed investigation are the main core of 
the reviewer process, and the indebted- 
ness of the engineering profession to 
these individuals for their voluntary serv- 
ices is most gratefully acknowledged. 
Continuity in the review process and uni- 
form treatment among the various engi- 
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proposer of critical review comments. 
On completion of the evaluation, a rec- 
ommendation is made by the Program Di- 
rector to either support or decline the 
request. The recommendation is then for- 
warded to the administration of the Na- 
tional Science Foundation for final action. 
After the proposer has been notified as 
to either a grant or declination, review 
comments may be extracted and sent to 
the proposer. In case of a declination 
these comments are to assist the proposer 
in revising the declined proposal or in 
the preparation of a new proposal. In the 
case of a grant the comments may be of 
possible value in the initiation or conduct 
of the research. In view of the outstand- 
ing ability of the reviewers selected, these 
review comments have been found to be 
of inestimable value. 

Table II of the paper by Faiman and 
Nordby, referenced above, presents the 
proposal receipts and grants in the Engi- 
neering Sciences Program of the National 
Science Foundation for the Fiscal Years 
1952 through 1958, inclusive. The fol- 
lowing data will bring this table up to 
date. The number of research proposals 
received in 1959 in the Engineering Sci- 


MONTHS 
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ences Program was 309 and the dollar 
value of these proposals was $13,449,000; 
129 research grants were made during 
1959 for a total of 4.3 million dollars. 


Processing Time 


To provide some idea as to the time 
required for processing proposals in the 
Engineering Sciences Program, the grants 
made during the year 1958 were studied 
to determine the time required to decline 
a proposal after submission and, secondly, 
to determine the time required to provide 
a grant to the principal investigator. The 
data presented in Figure 3 are for only 
Fiscal Year 1958 and, in fact, represent 
only 79 research grants. The number of 
months required for the approval or 
declination of proposals received during 
various quarters of the year is indicated 
in the upper histogram. The difference 
between the time required for the ap- 
proval of a proposal and the length of 
time required for a declination can be 
explained by the additional administra- 
tive processing required in the case of the 
former as indicated in Figure 1. 

The lower histogram on Figure 3 
shows the percentage of total approvals 
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or declinations which required from 1 to 
10 months for final action during the 
Fiscal Year 1958. The average process- 
ing time has been reduced from 6.9 
months in Fiscal Year 1954 to 4.42 months 
in 1958. 

As a matter of interest the staff ex- 
amined 123 randomly selected grants 
where the age of the principal investiga- 
tor could be established. Over one quar- 
ter of the grants studied were made to 
principal investigators in the 26- to 35- 
year age bracket. Secondly, roughly one 
third of the grants were made to in- 
vestigators in the 36- to 45-year age 
bracket. An equal percentage of the 
grants were made to investigators in the 
range 46 to 55, and a small portion of the 
grants were made to investigators in the 
56 and over age bracket. 


Geographical Distribution 


The National Science Foundation at- 
tempts to provide support to universities 
in the various geographical areas of the 
nation, and steps are taken to avoid an 
undue concentration of funds in certain 
sections. The data in Figure 4 were as- 
sembled to indicate the geographical dis- 
tribution of engineering sciences grants 
during the past five years. The upper 





diagram divides the nation into four sec- 
tions, the Southeast, the West, the North 
Central and the Northeast. Both the per- 
centage of engineering grants by number 
as well as the percentage of grant funds 
made during the last five years to uni- 
versities in the various sections of the na- 
tion are indicated on the upper diagram. 
In the lower histogram of Figure 4, both 
the number of grants and the total value 
of the grants given to each of the four 
sections for the years from 1954 to 1958, 
inclusive, are presented. 


Schools and Departments 


As a first step in establishing a rough 
estimate of the level of graduate educa- 
tion of the institutions receiving Engi- 
neering Sciences support, Table 1 was 
prepared to show the number of grants 
which were made during the period 1956 
through 1958, inclusive, to engineering 
departments granting PhD degrees. As 
a matter of interest, the largest number 
of engineering grants went to chemical 
engineers, while the electrical, metal- 
lurgical and aeronautical engineers re- 
ceived relatively few engineering grants. 
Perhaps this is best explained by realiz- 
ing that very little other Federal support 
exists for some disciplines, such as chem- 
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TABLE 1 


DISTRIBUTION OF GRANTS FY 1956-1958 
To Pu.D. Grantinc Depts. 
IN ENGINEERING 


Ph.D. PhD. 
Departments Prog. Prog. 
Chemical 50 16 
Civil 24 11 
Mechanical 26 5 
Electrical 24 4 
Metallurgical 19 4 
Engineering mechanics 10 3 
General engineering 5 8 
Others : 
Aeronautical > 
Architectural 
Agricultural 
Ceramic 9 14 
Engineering physics 
Mining 
Unclassified 
Totals 167 65 


ical engineering, whereas other disciplines, 
such as electrical engineering, receive 
support from many Federal agencies. 

A recent study by the Survey Commit- 
tee of the Engineering College Research 
Council of the ASEE published by the 
ASEE in 1958 (2), made the following 
classification of the research interests of 
the engineering administrators of colleges 
and universities in the nation: 


A. The administration expects staff to 
contribute research. 

B. Administration gives active support 
to research. 

C. Administration gives moderate sup- 
port to research. 

D. Administration gives passive sup- 
port to research. 


The number of grants made by the Engi- 
neering Sciences Program for the years 
1954 to 1958, inclusive, to universities 
in each of the ECRC categories is pre- 
sented on the left-hand side of Figure 5. 
The right hand side of Figure 5 presents 
the total number of grants as well as the 
percentages for the period under con- 
sideration. These data indicate that by 
far the majority of the Enginering Sci- 
ences Program grants went to universities 
which provided active support to re- 
search. A similar situation exists in terms 
of the number of dollars granted to 
schools of classifications A, B, C and D. 
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Over 85% of the engineering sciences 
funds granted during the period 1954 
through 1958 went to the universities 
and colleges which gave strong support 
to research. 


Use of Funds 


One of the most important functions 
of the NSF grants in the Engineering 
Sciences is the support of predoctoral 
graduate students working as research as- 
sistants. Information relative to the num- 
ber of dollars and the number of man 
years supported by the Engineering Sci- 
ences Program during the years 1954 to 
1958 is presented in Table 2. The 
number of predoctoral graduate student 
man years supported for each year was 
obtained by taking the product of the 
number of research assistants requested 
and the duration of the grant. Since 
some of the graduate research assistants 
supported in the proposals granted in 
any one year may have received support 
for more than one year, the total number 
of predoctoral students supported by the 
Engineering Sciences Program of Na- 
tional Science Foundation in any suc- 
ceeding year may be larger than the num- 
ber shown. The number of man years 
supported has more than doubled during 
the last five years as well as the total 
funds for this purpose. As a matter of 
interest, the almost linear increase in the 
number of dollars per man year of sup- 
port presented in the last column of Ta- 
ble 2 indicates the increasing costs of 
supporting graduate students. 

The percentage of total research funds 
granted by the Engineering Sciences Pro- 
gram during the period 1954 to 1958 in 
the support of the principal investigator, 
the research associate (usually a post 


TABLE 2 


GRANT Funps TO SUPPORT PREDOCTORAL 
RESEARCH ASSISTANTS 























FY | Years | Dollars | Game | SQear" 
1954] 78.5| 139,770 | 35.8 1781 
1955 | 124.0| 244,058 | 33.7 1970 
1956 | 117.0| 254,659 | 35.1 2175 
1957 | 185.0} 422,578 | 36.7 2285 
1958 | 196.0| 468,541 | 31.4 2390 
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riod 1954 to 1958 is shown on Figure 7. 
Clearly the most significant portion of the 
Engineering Sciences Program grants 
goes into the support of the graduate stu- 
dent and the procurement of permanent 
equipment so vitally needed to carry out 
engineering research. 

Average grant size data for the past 
five-year period are presented in Figure 
8. The broken line in the upper portion 
of Figure 8 demonstrates that the Engi- 
neering Sciences Program average grant 
size is running fairly close to the average 
grant size for the Mathematical, Physical 
and Engineering Sciences Division. The 
lower histogram of Figure 8 shows that 
until 1958 very few grants exceeded 
$25,000; however, since that time the 
number of larger grants has increased 
significantly, reflecting the larger amounts 
of money made available for the Engi- 
neering Sciences Program to support the 
nation’s engineering educators and _ re- 
searchers. Similar information for the 
average grant duration is presented on 
Figure 9. Again the Engineering Sci- 
ences Program average grant duration 
runs reasonably close to the average grant 
duration of the division. The lower his- 
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togram in Figure 9 shows that, although 
the majority of grants are for a period of 
less than two years, the trend is toward 
an increasing duration in the grant pe- 
riod. 

An estimate of the funds required to 
support adequately the engineering sci- 
ences research endeavors over the next 
three or four year period resulted in the 
compilation of data shown on Figure 10. 
Information from the Health, Education 
and Welfare Agency as well as from 
ASEE studies resulted in the curves pre- 
sented on the left hand side of Figure 10. 
These parameters were used in arriving 
at the estimates shown on the right hand 
side of Figure 10. The PhD enrollment 
in engineering is expected to climb to 
roughly 7,000 or 8,000 by 1968 and the 
engineering faculty needs will be close 
to 15,000 at that time. Clearly the need 
will be for faculty who are capable of 
directing PhD programs and disserta- 
tions. With the increasing graduate en- 
rollment and the increase in faculty mem- 
bers who wish and need to be active in 
research, the Engineering Sciences Pro- 
gram anticipates a very sharp increase in 
the total demand for support of research 


PERCENTAGE 
OF TOTAL 
GRANT FUNDS 





200- 


1504 


100+ 














1954 1955 1956 
FISCAL YEAR 


3} PERMANENT EQUIPMENT 





BS EXPENDABLE EQUIP. SUPPLIES 





TRAVEL 


Hs PuBLicaTiONs 








15% 
14%, 
13% 














TOTAL 1954 TO 1958 


#22 cComPuteR Cost 
[ OTHER 


CE INDIRECT CosT 






AVERAGE GRANT SIZE FY 54-59 


THOUSANDS OF DOLLARS 


214 JOURNAL OF ENGINEERING EDUCATION 


Vol. 50—No. 3 

























r ee se ms 


10 __—— [ 








35 
30 TEES as 
[ averace | 
a | GRANT SIZE | 
| MPE | oF 
20 \ anes 
-_= —— rr 





AVERAGE | 
ie GRANT SIZE 
ESP 
eh ea 





























0 





"34 "ss "56 "$7 ‘se 


SUMMARY OF GRANT SIZE FY 54-59 





NUMBERS OF GRANTS 
70 
70 












ESP GRANIS 


6o+- [E>$25,000 
sot HE+$40,000 
o- WMA $50,000 
3xo-— 


2+ 

















1954 1955 1956 1957 


Fic. 8. 


AVERAGE GRANT DURATION FY 54-59 


AVERAGE GRANT 
DURATION - YEARS 

















3 — 
| AVERAGE | 
| GRANT DURATION | 
[ ESP | 
2 
















a le BRE BAR ER NOS Hee 
= AVERAGE 


GRANT DURATION 


MPE 





























1 





‘s4 


SUMMARY OF GRANT DURATION FY 54-59 


NUMBER OF GRANTS 









ESP GRANT PERIOD 


S yrs. [RB 3 yrs. 
M4 yes. BRK 2 vrs. 














Dec., 


THOU: 





Vol. 50—No. 3 


























Dec., 1959 


SUPPORT OF BASIC RESEARCH BY NSF 





MILLIONS 














































































































THOUSANDS DOLLARS 
0 ) 20 f 
co 
|” ’ 
q Y 
eo 
% 4 + i 
a a 
M.S. ENROLLMEN 
Ni ry 
0 4 5+ 
"2 d 
a 
B+ =! fj 
A | 
a 
20+ / 10+ | 
PROPOSAL RECEIPTS 
p> and Le 
tm .a" J 
FACULTY a= 
* s 
Ld 
TO 
: - 4 oon y 
ya oe 4+ 
PhO. ENROLLMENT =F a " A | 
54 
l 2 
1+ 
0 0. 
50 "52 "34 "56 "58 "60 "62 64 66 "68 52 34 "56 ‘se "60 "62 
FISCAL YEARS FISCAL YEARS 
Fic. 10. 


in the engineering sciences. If the solid 
portion of the curve is extended with data 
now available for 1959, the data for 1959 
fall on the extrapolated portion of the 
curve, giving some credence to the curve 
for the anticipated need for research sup- 
port. If, for example, it is desirable to 
support one out of three proposals for 
support of research in engineering sci- 
ences received, a budget of roughly 6 to 
T million dollars will be required in 1960 
and perhaps 10 to 11 million dollars will 
be required by 1962. 


Summary 


In summary, the support of meritorious 
basic research is the principal objective 
of the Engineering Sciences Program 
grants. A corollary to this objective is 
the encouragement of increasing empha- 
sis on graduate studies in the engineer- 
ing sciences. Secondly, it is evident 
that the grants made during the past five 
years to the nation’s universities have in 
fact been made to those which have, in 
great part, initiated an active research 
interest on their own part. This is dem- 
onstrated both by the figures indicating 





the number of dollars and grants made to 
departments within universities already 
offering the PhD degree and further by 
the figures indicating the numbers of dol- 
lars and grants to universities which ex- 
pect their staff to contribute research and 
also give active support to the research 
activities of their staff members. A third 
and final point is that, because of the 
increasing emphasis on graduate work in 
the nation’s engineering schools, a large 
increase in activities of the Engineering 
Sciences Program of the National Sci- 
ence Foundation is to be expected. In 
fact, it appears that within the next few 
years the support required for basic re- 
search in the engineering sciences may 
approximate that currently required for 
the entire Mathematical, Physical, and 
Engineering Sciences Division. 
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Fellowships are an instrument of serv- 
ice to selected individuals in the form of 
grants to enable those individuals to fur- 
ther their scholarly pursuit of knowledge. 
They are investments in the future of in- 
dividuals of high potential and are hence 
long-range investments in the future of 
our Nation. They are clearly distinct 
from grants designed to underwrite a 
specific project—research or development 
—and do not normally require any serv- 
ices to be rendered by the recipient. 

The National Science Foundation sup- 
ports seven fellowship programs at the 


graduate or postdoctoral levels, each de- 
signed to meet a specific need. Section 
10 of the National Science Foundation 
Act authorizes the Foundation to offer 
fellowships and prescribes certain provi- 
sions that govern their administration. 
Among the latter are the following: (1) 
the Fellows shall be selected by the 
Foundation from among citizens of the 
United States solely on the basis of abil- 
ity; (2) the Fellows shall have freedom 
of choice of their institutions from among 
appropriate nonprofit American or non- 
profit foreign institutions; (3) when 
there are several applicants judged to 
be of substantially equal ability and there 
are insufficient funds to offer a fellowship 
to each, the awards will be offered in 
such a way as to achieve an equitable 


TABLE 1 


SUMMARY OF NATIONAL SCIENCE FOUNDATION FELLOWSHIPS 
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Graduate Postdoctoral Oo Science Faculty Totals 
Fiscal | 
Year l = a a 
Appli- No. Appli- No. Appli- _No. Appli- No. | Appili- | _No. 
cants Fellows cants Fellows cants Fellows cants Fellows | cants | Fellows 
| 
1952 2,685 537 283 | 38 = —- — — | 2,968 | 575 
1953 2,930 498 368 24 — — — — | 3,298 | 522 
1954 2,865 631 461 | 59 — — | — | 3,326) <e 
1955 2,931 | 657 458 53 —- | — — | - 3,389 710 
1956 2,892 | 715 508 79 159° |. 35 — — | 3,559 | &@ 
1957 3,028 773 482 85 304 | 48 416 100 | 4,230 | 1,006 
1958 3,804 939 513 125 259 | 70 694 214 5,270 | 1,348 
1959 4,506 | 1,100! 778 | 194! 241 | 83} 1,069 3023 4 
| | 
Cooperative Graduate Teaching | Secondary School | | 
Graduate Assistants Teachers 
1959 | 2,872 | 1,050'| 1,260 | sso: | 1,578 | 62 | — —. | 12,304 | 3,937 


1 Awards offered in fiscal year 1959, as distinguished from acceptances in previous years. 
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Totals 

li - | No. 
ts | Fellows 
68 | 575 
98 | 522 
26 690 
89 710 
59 829 
30 | 1,006 
70 | 1,348 
04 | 3,937 
‘ears. 
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Secondary School Teachers —> 





Graduate Teaching Assistants 





Cooperative Graduate —[: 





| 











2 
Postdoctoral 





Fic. 1. 


geographic distribution, and (4) the 
awards may be offered for scientific study 
or scientific work in the mathematical, 
physical, medical, biological, engineering 
and other sciences. 

In the administration of its fellowship 
programs the Foundation, in addition, 
follows certain principles as a matter of 
policy. The essential features of policy 
are: (1) the selection of Fellows shall 
be made following, without exception, 
the advice of evaluation panels of highly 
competent scientists selected for this 
task by reputable national organizations; 


! 





Distribution of Fellowship Funds by Programs: Fiscal Years 1952-1959. 


(2) because fellowships are long-range 
investments in the competence of indi- 
viduals and not suitable mechanisms for 
meeting immediate shortages of specific 
kinds of scientific manpower, and be- 
cause there is no way of accurately pre- 
dicting the numbers of each kind of sci- 
entific specialists that will be needed, say, 
ten or twenty years hence,- NSF fellow- 
ships are not awarded preferentially in 
any specific fields of science, and (3) all 
applicants in each program shall compete 
as individuals in a national competition. 
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TABLE 2 


NATIONAL SCIENCE FOUNDATION GRADUATE, COOPERATIVE GRADUATE, TEACHING ASSISTANTS, 
POSTDOCTORAL, SENIOR POSTDOCTORAL AND SCIENCE FACULTY FELLOWSHIP 
PROGRAMS FOR FiscaL YEAR 1959 





DISTRIBUTION OF APPLICANTS AND AWARDS OFFERED BY FIELD OF STUDY 
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Graduate | Cooperative Graduate | Teaching Assistants 
Field i | | j | ro 
Appli- Awards | Appli- | Awards | Appli- | Awards 
cants | Offered cants Offered | cants Offered 
Physical Sciences | | | 
Astronomy | 43 | 13 12 | 5 2 0 
Chemistry | 787 | 201 580 205 368 162 
Earth Sciences 283 75 161 50 80 39 
Engineering Sciences | 807 175 534 233 128 59 
Mathematical Sciences | 531 | 143 263 128 129 71 
Physics | 906 | 259 454 178 124 62 
General = — _— — — ~~ 
Sub-total | 3,357 | 866 | 2,004 | 799 | 831 | 393 
Life Sciences |} 1,041 | 216 | 785 | 238 | 369 | 165 
| | 
Selected Social Sciences | 108 | 18 | 83 13 | 60 22 
Natural Sciences, General | — | — | — —- | — | 
Total | 4,056 1,100 | 2,872 | 1,050 1,260 | 580 
2 ae oS See | 
| Postdoctoral | Senior Postdoctoral | Science Faculty 
Field exe: | 
Appli- | Awards Appili- | Awards | Appli- Awards 
| cants | Offered cants Offered | cants Offered 
Physical Sciences 
Astronomy 1 0 1 0 5 2 
Chemistry 156 36 43 12 118 32 
Earth Sciences 27 7 15 4 41 9 
Engineering Sciences 12 3 19 5 294 83 
Mathematical Sciences 54 30 16 6 209 58 
Physics 102 42 34 13 111 33 
General — — — = 12 1 
Sub-total 352 118 128 40 790 218 
Life Sciences | 404 | 73 | 107 40 | 28 | 83 
| | | 
Selected Social Sciences 22 | 3 6 | 3 — _ 
Natural Sciences, General — | — —_— | — 11 1 
| | | | 
Total | 778 | 1944 | 244 | 83 1,069 302 
PACE: SE BSA 
The Seven Programs grams currently supported by the Na- 
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range of opportunities for training to 
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jvailable upon request from the Founda- 
tion. These programs are summarized 
here as follows: 


A. Fellowships for Graduate Students 
-(1) Graduate, (2) Cooperative Grad- 
uate, and (3) Summer Fellowships for 
Graduate Teaching Assistants. 

The first two programs are designed to 
offer support to unusually able students, 
but differ in operational details and in- 
situtional participation. The third pro- 
gram is designed to enable selected grad- 
uate teaching assistants to devote full 
time in the summer to their own studies. 

B. Fellowships for Research Scientists 
-(4) Postdoctoral and (5) Senior Post- 
doctoral. 

These programs offer support to indi- 
viduals who have received doctoral de- 
grees and who immediately or some years 
later desire or need additional training to 
further improve their competence as re- 
search investigators. 

C. Fellowships for Teachers—(6) Sci- 
ence Faculty and (7) Summer Fellow- 
ships for Secondary School Teachers of 
Science and Mathematics. 

These programs offer support to teach- 
ers seeking further scientific training to 
increase their competence as teachers. 
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D. Extramural Programs—In addition 
to the seven National Science Foundation 
fellowship programs listed above, the 
Foundation is now engaged in a new, 
extramural type of fellowship activity, 
the administration of the North Atlantic 
Treaty Organization (NATO) Postdoc- 
toral Fellowships in Science. This pro- 
gram has been funded by the Department 
of State. It appears likely that the 
Foundation will administer additional 
fellowship programs for other agencies 
and funded from sources other than Na- 
tional Science Foundation appropriations. 
Twenty NATO fellowship awards were 
made in May 1959 and it is assumed, at 
this time, that additional awards will be 
offered next year. 

Of the seven NSF fellowship programs, 
three are new this year and were de- 
signed to fill specific needs— (a) Coopera- 
tive Graduate Fellowships and Summer 
Fellowships for (b) Graduate Teaching 
Assistants and (c) Secondary School 
Teachers. A summary of NSF fellow- 
ship programs is given in Table 1. 

This table gives the applicants and 
Fellows in each program and the year 
each program was introduced. From 
fiscal year 1952 through 1955 there were 
but two fellowship programs (Graduate 


TABLE 3 
GRADUATE AND COOPERATIVE GRADUATE FELLOWSHIP PROGRAMS FOR FiscaL YEAR 1959 


DISTRIBUTION OF AWARDS OFFERED BY FIELD AND LEVEL 
(PHYSICAL SCIENCES) 











| Cooperative Graduate 


















































Graduate | 
Field = ae! | oe 
| Firs I - Ter- Firs I - Ter- 

| Vout siete minal Total | ven adie minal | Total Fata 

Physical Sciences | | | | | 
Astronomy 5 + 4 13 | t | 3 | f..| 5 18 
Chemistry 61 81 59 201 | 32 | 109 | 64 | 205 406 
Earth Sciences 17 37 21 7S | 9 24 17 50 125 
Engineering 80 74 21 175 117 82 34 233 408 
Mathematics 56 | 61 26 143 28 54 46 128 271 
Physics 95 103 61 259 30 101 47 178 437 
Sub-total 314 360 192 866 217 373 209 799 | 1,665 
Life Sciences 71 91 54 216 43 140 55 238 454 
Selected Social =| = 5 8 5 aR Feige Fock 5 13 31 

| | 
Total | 390 | 459 | 251 | 1,100} 262 | 519 | 269 | 1,050 | 2,150 

| | | | 









































TABLE 4 


GRADUATE AND COOPERATIVE GRADUATE 
FELLOWSHIP PROGRAMS FOR 
FiscAL YEAR 1959 


DISTRIBUTION OF ENGINEERING FELLOWSHIP 
APPLICANTS AND AWARDS OFFERED BY 
FIELD OF SPECIALIZATION 




















| = Cooperative 
| Program | Graduate 
Field 
Appli-| Awards | Appli-| Awards 
| cants Offered | cants | Offered 
Electronic | 193] 43 | 61] 30 
Chemical | 148 44 | 125 53 
Mechanical 108 | 22 65 27 
Electrical 93 19 59 34 
Engineering 72 15 51 24 
(not elsewhere 
classified) 
Nuclear . 32 oe Ue 
Civil | 33 2 44 19 
Aeronautical 28 7 24 10 
Metallurgical 26 5 33 10 
Industrial & 18 1 12 4 
Safety | 
Hydraulic 9 1 | 0 0 
Sanitary & 7 0 2 1 
Public Health | 
Mining 6 Ae da 1 
Agricultural > | 0 8 3 
Petroleum 4 0 3 1 
Architectural 1 0 0 0 
Ceramic 0 0 4 3 
Instrumentation 0 0 3 1 
Marine 0 0 3 0 
Total 807 175. | S34 12233 

















and Postdoctoral) in operation; in fiscal 
year 1956 the Senior Postdoctoral, in 
1957 the Science Faculty, and in 1959 
three new programs were introduced. 
The number of applicants and Fellows 
has increased from 2,968 and 575, re- 
spectively, in fiscal year 1952 to 12,304 
and 3,937,! respectively, in 1959. 


1It is anticipated that declinations, after 
awards have been offered, will amount to 
approximately 6% (varying from less than 
2% in the Science Faculty program to as 
high as 15% in the Postdoctoral program) 
for all programs considered collectively, or 
that of the 3,937 awards offered, 3,700 will 
be accepted. 
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It is significant to note that there wa; 
a marked increase in applicants (4,506) 
in the Graduate program this year 4; 
compared to 1958 (3,804) and this de. 
spite the fact that 2,872 other applicants 
of substantially equal ability distribution 
applied in the new Cooperative Graduate 
program. 

Many people have wondered if there 
were any advantages in applying in on 
over another of these programs. The 
Foundation operated these programs in 
such a way as to insure comparability in 
the evaluation of all applicants. There 
is one point which may not be self-eyi- 
dent from the table, namely, of the 1,10 


TABLE 5 
PART I 


DISTRIBUTION OF ENGINEERING FELLOwsHP 
APPLICANTS AND AWARDS OFFERED BY 
STATE OF PERMANENT RESIDENCE 














é Cooperative 
Gradua 
Program | Graduate 
State 
Appli-| Awards Apoli| Awards 
cants | Offered | cants | Offered 

New York 141 | 27 | 64 | 38 
California 97 20 41 21 
Pennsylvania 77 14 | 38 17 
Illinois 41 9 51 22 
Massachusetts 39 9 15 6 
Texas 31 8 16 6 
Ohio 30 6 25 10 
Michigan 29 12 26 il 
New Jersey 26 S, 21 il 
Connecticut 21 5 8 5 
Missouri 20 3 15 7 
Washington 19 4 7 4 
Wisconsin 19 4 16 6 
Oklahoma 18 9 12 6 
Maryland 16 2 13 5 
Oregon 16 4 i 2 
Colorado 15 4 4 0 
Indiana 14 4 34 9 
Iowa 11 4 13 7 
Kansas “il S 6 3 

Sub-total 691 156 | 430 196 
Other states 116*} 19 | 104**| 37 

Total | 807 175 | 534 233 














* 29 states represented. 
** 24 states represented. 
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TABLE 5—Continued 


GRADUATE AND COOPERATIVE GRADUATE 
FELLOWSHIP PROGRAMS FOR 
FiscaL YEAR 1959 


PART II 


DISTRIBUTION OF ENGINEERING FELLOWSHIP 
APPLICANTS AND AWARDS OFFERED 




















eae Cooperative 
Graduz PO DETael® 
Program | Graduate 
State — a 
; Appli- Awards | Appli-; Awards 
cants | Offered | cants | Offered 
Alabama 5 SS os oe. 
Arizona Bie ee cee 
Arkansas | 5 0 0 0 
Delaware | 5 1 4 1 
District of 2 0 4 1 
Columbia 
Florida 10 3 8 3 
Georgia 4 0 5 1 
Hawaii 4 | 2 | 1 1 
Idaho a 3 : tO 1 
Kentucky i be See 3 
| | | 
Louisiana 9 | Oop 96 3 
Maine 2 x | 2 0 
Minnesota 2 | 1 | 10 2 
Mississippi 4 0 2 1 
Montana 5 | 0 | 0 0 
Nebraska ze 1 | 6 t 
Nevada 22 0 0 0 
New Hampshire | 2 0 0 0 
New Mexico 4 0 2 1 
North Carolina 9 | 1 5 1 
North Dakota 1 | 0 1 1 
Rhode Island hc 0 1 0 
South Carolinas | 2 | 0 3 0 
South Dakota | O| 0 5 2 
Tennessee Oe) 1 4 1 
Utah a; 4 4 
Vermont i 2 1 0 0 
Virginia - ob =S 0 10 3 
West Virginia | 2 1 o| 0 
Wyoming tf of 0 2 1 
| 
Sub-total | 116 19 104 37 
| 
Total | 807 1715 -| SOA} 233 











awards in the Graduate program, 549 
were to renewal applicants and 551 to 
new applicants. Since there were 3,857 
new applicants, the ratio of awards to 
applicants in this “new” group was 1: 7, 
representing one of the’ keenest competi- 
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tions for new awards in the history of 
the NSF predoctoral fellowship program. 


Financial Support 


The financial support for NSF fellow- 
ship programs is shown in Figure 1. In 
fiscal year 1952 approximately $1.45 mil- 
lion was spent, whereas in 1959 we esti- 
mate that approximately $13 million will 
be spent. It is evident that the major 
growth in financial support corresponds 
to the expansion into new fellowship pro- 
gram areas in fiscal year 1959. We esti- 
mate that the seven NSF programs in 
1960 will operate at approximately the 
same levels as in 1959. 

In the fiscal year 1959 programs, it is 
significant to note, as given in Table 2, 
the extent to which applicants in the en- 
gineering sciences participated. In the 
Graduate and Cooperative Graduate pro- 
grams, 408 of the 1,341 applicants in en- 
gineering sciences were offered awards. 
When this number of awards offered in 
a single year’s competition is compared 
to the total number of Ph.D.’s (about 
600) granted in engineering per year, 
this reflects a very favorable support 
level. On the other hand, if the 408 
awards are compared to the 35,000 en- 
gineering graduates (B.S.) per year, the 
figure is less significant. We hope that 
more high-ability students in engineering 
apply for NSF fellowships in future 
years. 

Engineering applicants in the Post- 
doctoral and Senior Postdoctoral pro- 
grams were limited but awards were 
made to engineers in both programs. 

The participation of teachers of engi- 
neering in the Science Faculty program 
is worthy of special note. In this pro- 
gram, more teachers of engineering ap- 
plied (294) and received awards (83) 
than any other group of teachers. Many 
of the award winners will be in degree 
programs on an academic year basis 
while others will use their fellowships to 
go to school for as many as three con- 
secutive summers. Other general rela- 
tionships will be evident upon study of 
Table 2. 

One of the more significant aspects of 
the participation of engineering students 
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in the Graduate and Cooperative Gradu- 
ate programs is given in Table 3. 

In this table applicants receiving 
awards are grouped by field and year 
level. Of the 408 engineering applicants 
offered awards, 197 (or 48.3%) would 
be at the first-year level during the aca- 
demic year 1959-60—thus, each of these 
programs has served to support “new 
blood.” The number of first-year level 
engineering awardees (117) in the Co- 
operative Graduate program is of par- 
ticular significance in itself as well as 
when compared with other levels and 
scientific disciplines. 

It is perhaps appropriate to explain at 
this point that applicants in the Coopera- 
tive Graduate program apply through 
graduate schools of their choice; the in- 


TABLE 6 


NATIONAL SCIENCE FOUNDATION GRADUATE 
FELLOWSHIP PROGRAM FOR 
FiscaAL YEAR 1959 


PART I 


B.A. INsTITUTIONS OF First YEAR 
ENGINEERING AWARDEES 








Institution | Awardees 





Massachusetts Institute of | oa 
Technology | 

Purdue University 

Yale University 

College of the City of New York 

Harvard University 


QQ WOW 


Oklahoma State University of A. & 
AS. 

Pennsylvania State University 

Rensselaer Polytechnic Institute 

Rice Institute 

University of Michigan 


Cornell University 

Northwestern University 

Stanford University 

University of California (Berkeley) 
University of Kansas 


University of Notre Dame 
Washington University 
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Sub-total 
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33 other institutions 


Total 
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B.A. INSTITUTIONS OF First YEAR 


ENGINEERING AWARDEES 





Institution 


Awardees 





Brown University 

Bucknell University 

California Institute of Technology 
Carnegie Institute of Technology 
Colorado State University 


Cooper Union 

Dartmouth College 

Illinois Institute of Technology 
Towa State College 

Kansas State College of A. & A.S. 


Lafayette College 

Princeton University 

Rutgers, The State University 
St. Louis University 

State University of Iowa 


Texas Technological College 
Union College & University 
University of Arizona 
University of Cincinnati 
University of Delaware 


University of Detroit 
University of Florida 
University of Hawaii 
University of Houston 
University of Miami 


University of Nebraska 
University of Oklahoma 
University of Rochester 
University of Southern California 
University of Texas 


University of Washington 
Vanderbilt University 
Virginia Polytechnic Institute 


Sub-total 
Total 
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stitutions evaluate all applicants and 
then forward all applications to the NSI 
along with a rank ordered list of thei 
recommended applicants and a list of al 


non-recommended applicants. 


All ap 


plications are further evaluated by a cet 
tral panel, which takes into account th 
institutions’ evaluations, and the Found: 
tion then selects the awardees, based 


the recommendations of the central pan? 
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and in accordance with statutory require- 
ments. A special feature of the Coopera- 
tive Graduate program is that each insti- 
tution receives $1,800 to aid in covering 
costs of education of the Fellow, includ- 
ing tuition and required fees. This pro- 
gam is designed in such a way as to in- 
sure a wider distribution of support and 
strengthening of graduate institutions on 
4 broadened institutional base. 


Distribution 


The distribution of engineering Grad- 
uate and Cooperative Graduate fellow- 
ship applicants and awards offered in 
fiscal year 1959, by fields of specializa- 
tion, is given in Table 4. 


TABLE 7 


NATIONAL SCIENCE FOUNDATION COOPERATIVE 
GRADUATE FELLOWSHIP PROGRAM 
FOR FiscAL YEAR 1959 


PART I 


B.A. INSTITUTIONS OF First YEAR 
ENGINEERING AWARDEES 








Institution | Awardees 


Massachusetts Institute of | 
Technology | 

Purdue, University 

University of Michigan 

Case Institute of Technology 

Drexel Institute of Technology 





— me be 100 


lowa State College of Agriculture and | 
Mechanic Arts | 

Michigan State University of 
Agriculture and Applied Science 

Rensselaer Polytechnic Institute 

University of Illinois 

University of Utah 


cS 


University of Wisconsin 

Columbia University 

Cornell University 

North Carolina State College of 
Agriculture and Engineering 

Polytechnic Institute of Brooklyn 


WWW ee 


University of California (Berkeley) 
University of Washington 


Sub-total 74 


Ww W 


33 other institutions 43 


Total 
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TABLE 7—Continued 
PART IT 


B.A. INstiTuTIONS OF First YEAR 
ENGINEERING AWARDEES 








Institution Awardees 








California Institute of Technology 
Illinois Institute of Technology 
Lehigh University 

New York University 
Ohio State University 


NON dD hd dO 


Oklahoma State University 

Stanford University 
University of Florida | 
University of Maryland | 
Washington University | 


Chico State College | 
College of the City of New York | 
Georgia Institute of Technology | 
Johns Hopkins University 
Louisiana State University and Agri- | 
cultural and Mechanical College | 
=H 


NO DN dD bh bh 


Miami University 

Missouri School of Mines 
Northwestern University 

Oregon State College 

Princeton University | 


a a a 


Tulane University 
University of Akron 
University of Arizona 
University of Connecticut 
University of Houston 


= et 


University of Kansas 
University of Kentucky 
University of New Mexico 
University of North Dakota 
University of Pennsylvania 


= 


University of Wyoming 
Utah State University of Agriculture 1 

and Applied Science 
Virginia Polytechnic Institute 1 


Sub-total 43 
Total | 117 





The fields of specialization listed are 
those designated by the applicants and, 
therefore, are not a classification of ap- 
plicants by the Foundation. The infor- 


mation in this table—and in other tables 
to follow—is arranged in such a way as 
to make possible the ready comparison 
between the two predoctoral programs, 





their applicants and awards, using the 
older program (Graduate) as the base. 
Many interesting comparisons between 
fields of specialization are evident. The 
overall significant point appears to be 
that the number of engineering awards 
in the Cooperative Graduate program is 
much larger than in the Graduate pro- 
gram. 

Each year, as an integral part of the 
Foundation’s work and in an attempt to 
make pertinent information available to 
all interested parties, we bring together 
additional data on the geographic dis- 
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tribution of applicants and awardees, the 
baccalaureate origin of awardees, and; 
list of institutions the awardees plan ty 
attend. Although some awardees chang 
to other schools for a number of reason 
for purposes of presenting ‘informatio, 
on our fiscal year 1959 operations, thes 
changes could not be taken into account, 
The distribution of engineering Grad). 
ate and Cooperative Graduate fellowship 
applicants and awards by State of pe. 
manent residence is given in Table 5, 
In the Graduate program, applicatioys 
were received from people in 49 State: 


TABLE 8 


NATIONAL SCIENCE FOUNDATION GRADUATE AND COOPERATIVE: GRADUATE 
FELLOWSHIP PROGRAMS FOR FiscaL YEAR 1959 


PART I 


INSTITUTIONS CHOSEN BY ENGINEERING APPLICANTS OFFERED AWARDS 























* 17 institutions represented. 
** 38 institutions represented. 





| Graduate Program | Cooperative Graduate Progran 
Institution ie a | acai 
First | Combined First | Combined 
| Year | Levels | Year | Levels 
Massachusetts Institute of Technology 21 46 11 23 
Stanford University 7 20 3 12 
University of Michigan i 18 5 11 
California Institute of Technology | {| 12 2 6 
Harvard University 5 10 0 | 1 
| 
University of California (Berkeley) | 5 | 10 3 | 11 
Carnegie Institute of Technology | 0 | 8 | 1 | 3 
Cornell University 2 4 4 11 
Oklahoma State University of Agriculture 3 3 | 2 | 2 
and Applied Science | 
Princeton University | 3 3 | 2 | 4 
| 
Rice Institute | 3 | 3 0 3 
University of Florida | hed 3 2 2 
Illinois Institute of Technology | 1 | 2 2 5 
Johns Hopkins University | 1 2 2 2 
Polytechnic Institute of Brooklyn 1 Zz 3 3 
Purdue University | 1 | 2 8 12 
Rensselaer Polytechnic Institute 0 2 | 4 4 
University of Delaware 0 2 0 6 
University of Illinois 0 2 5 10 
University of Kansas 1 | 2 1 1 
Sub-total 70 «32 || «SC s(156 | 60 132 
45 other institutions 10 19* 57 101" 
Total 80 175 117 233 
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TABLE 8—Continued 
PART II 


INSTITUTIONS CHOSEN BY ENGINEERING APPLICANTS OFFERED AWARDS 





Graduate Program 


| Cooperative Graduate Program 





Institution 


First | 





Brown University 
Columbia University 


Dartmouth College 


Ohio State University 


University of Arizona 


University of Texas 


Lehigh University 


New York University 


Oregon State College 


Tulane University 








Territories and the District of Columbia, 
but only 44 were represented in the Co- 
operative Graduate program. This latter 
situation probably arose from the fact 
that the Cooperative Graduate program 
was new this year. For purposes of 
| Presentation, we have arbitrarily arranged 
the first part of Table 5 in order of de- 
sending number of applicants in the 
Graduate program, and have used as a 
cut-off point 11 applicants; the balance 
of Table 5 has been arranged in alphabet- 
| ical order by State. This method of pres- 
entation is solely for the purpose of focus- 














| First Combined Combined 
Year Levels | Year Levels 
University of Minnesota 0 2 | 0 2 
University of Oklahoma | 1 2 | 0 2 
1 1 | 0 1 
Colorado School of Mines 0 1 0 | 0 
0 1 5 | 8 
1 | 1 a su 
Iowa State College of A. & M.A. 0 | 1 4 9 
Kansas State College of A. & A.S. 1 1 0 | 0 
| 0 | 1 3 | 6 
State University of Iowa | 1 1 | 0 | 0 
| 1 | 1 | 1 | 1 
University of Houston 1 1 | 1 | 2 
University of Nebraska 1 1 0 | 0 
University of Pennsylvania 1 | 1 | 1 3 
University of Southern California | 1 | 1 0 | 0 
| 0 | 1 0 a 
Yale University | 0 | 1 | 0 4 
Case Institute of Technology | 0 | 0 3 3 
Georgia Institute of Technology 0 0 2 
0 0 | 1 2 
Michigan State University of A. & A.S. 0 0 5 7 
0 | 0 2 2 
North Carolina State College of A. & E. 0 0 S 4 
Northwestern University 0 0 1 + 
0 0 1 1 
Pennsylvania State University | 0 0 1 3 
Rutgers, The State University 0 0 0 1 
0 0 1 1 
University of California (Los Angeles) 0 | 0 0 1 
University of Connecticut 0 | 0 1 1 


ing attention on differences between the 
two programs and is intended in no way 
to reflect on applicants from any State. 
Indeed, these data will vary from year to 
year, but they are presented in the hope 
that others interested in the educational 
problems of the Nation will find them of 
value. In the Graduate program, the 
persons from the first twenty States listed 
in Table 5 account for 85.6% of the en- 
gineering applicants and 89% of the 
awardees; in the Cooperative Graduate 
program the figures are 80.5% and 84%, 
respectively. 
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TABLE 8—Continued 
PART III 


INSTITUTIONS CHOSEN BY ENGINEERING APPLICANTS OFFERED AWARDS 





| 





3 as 
Graduate Program | Cooperative Graduate Program 
| 





Institution 








University of Kentucky 
University of Louisville 
University of Maryland 
University of Missouri 
University of New Mexico 


University of North Dakota 
University of Notre Dame 
University of Tennessee 
University of Utah 
University of Washington 


University of Wisconsin 

University of Wyoming 

Utah State University of A. & A.S. 
Virginia Polytechnic Institute 
Washington University 





Sub-total 


Total ‘ | 


In Table 5, the data are for engineer- 
ing applicants and awardees at all gradu- 
ate levels. Data on baccalaureate origin 
of first-year-level awardees are given in 
Table 6 for the Graduate program and 
Table 7 for the Cooperative Graduate 
program. Although 50 institutions are 
represented in each program, only twenty 
are represented in both programs, and 
for this reason separate tables have been 
prepared. Thus, a total of 80 institutions 
are represented in the two programs. 
The tables are set up in descending order 
of awardees from each institution and 
are arbitrarily broken at the first 17 in- 
stitutions for comparison purposes. Of 
the 17 institutions, only 12 are common 
to both lists but these are not neces- 
sarily in the same order. The fact that 
applicants from 30 different institutions 
were successful in the Cooperative Grad- 
uate program as compared to the older 
Graduate program would emphasize that 
capable students are present in other 
schools and perhaps what the Foundation 
has done is to broaden the base for par- 


—_— 


First 











Combined Firs ombi 

Year | Saas | si | " proce 
0 0 1 1 
0 | 0 0 1 
0 0 2 2 
0 0 1 1 
0 0 1 1 
0 0 1 1 
0 0 0 2 
0 0 0 1 
0 0 4 4 
0 0 1 2 
0 0 5 8 
0 0 1 1 
0 0 1 1 
0 0 1 1 
0 0 2 | 4 
10 19 57 | 101 
80 | 175 117, | 1233 





ticipation by giving the cooperating in- 
stitutions an opportunity to analyze their 
own needs more clearly. The Founda- 
tion is not evaluating institutions, how- 
ever, but rather reporting the results of 
a single year’s competition. 

Now, where do engineering applicants 
who are offered awards say they wish to 
attend school? For the fiscal year 1959 
Graduate and Cooperative Graduate pro- 
grams, this question is answered in Table 
8. As mentioned earlier, this listing is 
subject to change by declinations and 
changes in institutions for a number of 
reasons once the awards are offered. In 
order to give as complete information as 
possible, both the first-year level and 
combined-level awardees are given. For 
purposes of presentation, Table 8 has 
been arbitrarily divided into two parts, 
the first part consisting of a listing in 
descending order of combined year level 
awardees for the first 20 institutions in 
the Graduate program, and the second 
part by-alphabetical order by descending 
awardees. Thus, for comparison pul 
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Distribution of Engineering Fellowship Applicants and Awards Offered: 


Fiscal Years 1952-1959. 


poses, the awardees in the Cooperative 
Graduate program follow the same insti- 
tutional list but not the same order of 


awardees list. 


In the Graduate program 


there are 37 institutions indicated by 
awardees whereas in the Cooperative 
Graduate program 58 institutions are 


tepresented. 


It should be mentioned 


that Dartmouth College was not eligible 
to compete in the Cooperative Graduate 
Program. Engineering awardees desig- 
tating the first six institutions listed in 





Table 8 as their proposed institution ac- 
count for 66.3% of the combined-year 
level awardees and 65% of first year level 
awardees in the Graduate program. By 
contrast, awardees choosing the same in- 
stitutions in the Cooperative Graduate 
program amount to only 27.4% and 
20.5%, respectively. It must be remem- 
bered that, although it had been hoped 
that the Cooperative Graduate program 
would produce a wider distribution in all 
fields, we could not have predicted in 
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Fic. 3. Distribution of Fellowship Applicants and Awards Offered: Fiscal Years 1952-1959. 


advance that the distribution of engineer- 
ing awardees would have been as given 
in Table 8. Neither could it have been 
predicted that more awards would go 
to engineering applicants than to any 
other discipline. Many of the results ob- 
tained in this year’s competition may not 
be reflected in other disciplines and stud- 
ies are currently under way to make 
available similar data in other fields. 

In summary, it can be stated that en- 
gineering applicants have competed favor- 
ably with applicants in other fields for 





NSF Fellowships, especially in the pre- 
doctoral and science faculty programs; 
the engineering community has become 
better acquainted with the opportunities 
offered in the fellowship programs; and 
the steady and progressive increase in 
participation by engineer applicants since 
fiscal year 1952 shows a real awakening 
to the problems confronting them as 4 
group. Just how’ engineer applicants 
have fared from 1952 through 1959 is 
shown in Figure 2. If one wishes to 1 
late these figures to the total competition 
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in any one year, the necessary data will 
be found in Figure 3. The data in Fig- 
ue 3 serve another useful purpose in that 
by subtracting the number of Fellows 
igiven in Table 1) from the awards of- 
fered for each year in each program, the 
declinations in each program will be 
obtained. 

The National Science Foundation fel- 
lowships are designed to encourage ex- 
cllence in individuals, irrespective of 
sientific field or financial need, and it is 
hoped that they will serve as a friendly 
competitive force in our educational sys- 
tem. Selection of the very best individ- 
wls from among the many thousands of 
capable people who apply, on their own 
initiative, continues to challenge the 
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Foundation. There are insufficient pre- 
dictors to guarantee an absolute degree 
of selection of “sure winners” only, but 
on the basis of available information and 
information obtained through research on 
selection techniques supported by the 
Foundation, we strive to identify those 
highly capable individuals and provide 
them with reasonable financial support 
for their scientific development. Because 
the stakes are high and the Nation can 
ill afford to put too little emphasis on sci- 
ence training and its engineers, mathe- 
maticians and scientists in this competi- 
tive era, we hope that our combined fel- 
lowship programs will have a significant 
and favorable impact on science in the 
United States. 


GRAHAM NEW DEAN AT ROCHESTER 


Plans for expanding the teaching, research, and service programs 
of the new College of Engineering at the University of Rochester 
have been disclosed with the appointment of Dr. John W. Graham, 
Jr., formerly vice president of The Cooper Union for the Advance- 
ment of Science and Art, New York City, as Dean of that College. 

Dr. Graham began his new duties July 1, 1959. He will also 
be responsible for increasing space in Gavett Hall, home of the Col- 
lege of Engineering, and adding to faculty. 

Engineering began at Rochester nearly 50 years ago and there 
are now 1,600 graduates of the program. When the first three de- 
grees were awarded in 1914, all were in mechanical engineering. 
Today the University offers the bachelor’s and master’s degrees in 
mechanical, chemical and electrical engineering, and the Ph.D. 
degree in chemical engineering. Prior to September, 1958, these 
three departments made up the Division of Engineering, which in 
turn was a part of the College of Arts and Science. As of that date, 
however, it assumed independent status as the College of Engi- 


neering. 








TABLE I 


Fourth Engineering Technician Survey of 
Enrollments and Graduates 
1957-1958 and 1958-1959 


This fourth survey of engineering tech- 
nician enrollments and graduates was 
undertaken after a lapse of three years. 
Usable data were collected from 207 
schools for the years 1957-1958 and 
1958-1959. Thirty-five of these schools 
have engineering technician curricula ac- 


ENGINEERING TECHNICIAN ENROLLMENTS TABLE II 
Institutions Offering at Least One Engineering 





Technician Curriculum Accredited by ECPD 
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credited by ECPD. The last previous 
survey was conducted for 1955-1956. 
Full-time enrollments, Table I, in 
1958-1959 increased 10% to 43,902 with 
34 of the schools reporting increases over 
1957-1958. ECPD-accredited curricuh 
increased 6% with 60% of the institu. 
tions reporting increased enrollments, 


ENGINEERING TECHNICIAN GRADUATES 


Institutions Offering at Least One Engineering 
Technician Curriculum Accredited by ECPD 





















































Full-Time | 15,545] 64 | 17,593 
Part-Time | 24,056 46 | 23,714 
Total: | 39,601} 75 | 41,307 


Offering Engineering Technician Curricula = ; 
- —- Institutions Identified by the NSTIE as Offering 

















1957-1958 | 1958-1959 

iY e 57-1958 1958-1959 

| eiiiiaias i Students Rol = aes : 
ey Ce ‘ ; Gradu- | Insti- | Gradu- | Insti 
Full-Time | 16,606! 35 | 17,554] 35 stce’ | tutions | ases™ | ame 

Part-Time | 5,641 | 18 | 6814] 18 _ 

——— | | —— Full-Time 5,385 34 5,809 34 
Total: | 22,247 | 35 | 24,368 35 Part-Time 543 12 669 12 
. oe ee ee one oe ST ETT s = m : 3 | - Te - 
Institutions Identified by the NSTIE* as Total: 5,928 35 6,478) 3 





















Technician Curricula 


Other Institutions Offering Engineering 









Full-Time | 7,664 | 86 8,755 
Part-Time | 3,803 | 38 4,109 


Total: 11,467 | 97 | 12,864 





68 Engineering Technician Curricula 
48 i 
Full-Time | 4,017 59 | 4,798) 62 
75 Part-Time | 1,341 27 1,554} 28 
75 


Total: | 5,358] 75 | 6,352 





———_—— Other Institutions Offering Engineering 

















Totals All Institutions 















ae | 
Full-Time | 39,815 | 185 | 43,902 
Part-Time | 33,500 | 102 | 34,637 





Totals 73,315 | 207 | 78,539 




















Division of ASEE. 


* NSTIE: National Survey Technical Institute 
Education—conducted by Technical Institute = 


92 Technician Curricula 
45 aa | | 
Full-Time | 1,727| 74 | 2,292} 80 
97 Part-Time | 419{ 16 | 505) 2 
eae 
Total: | 2,146 | 97 | 2,797 | 97 
195 Totals All Institutions 
111 i ] 
Full-Time | 11,129] 167 | 12,899] 176 
207 Part-Time | 2,303 55 | 2,728] 
207 


| 
Totals 13,432 | 207 | 15,627 





* Estimated. 
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Of some significance is the wide range 
in enrollments of the various schools. 
Only eight reported enrollments of more 
than 1,000 full-time students while more 
than one-half reported less than 100. 
The peak was 1961 with one institution 
reporting only 1 full-time enrollment. 
The number of graduates from full-time 
attendance showed a similar wide range 
from 0 graduates to 900. Seven schools 
anticipated more than 300 graduates 
each, while 85% expected less than 100. 

It appears that more and more schools 
are offering programs for engineering 
technicians but with only slight effect on 
the trained technical manpower supply. 
Since 1955-1956 an increase of 40% in 
number of schools reporting shows slightly 
over 30% increase in enrollment and only 
a 2% increase in number of graduates. 


The 207 schools reported total full-time 
and part-time engineering technician en- 
rollments of 78,539. 

Full-time graduates, Table II, were 
estimated to increase 16% to 12,899 in 
1958-1959 with the total full-time and 
part-time to be 15,627. Seventy per cent 
of the 176 institutions reporting full-time 
gaduates expected an increase over 1957— 
1958. It is generally believed that grad- 
yates who have attended school on a 
part-time basis do not materially affect 
the available engineering technician sup- 
ply since most are fully employed while 
attending school. They, also, represent 
less than 20% of the total while part-time 
enrollments are nearly 45% of the total. 

For this survey 556 schools were con- 
tacted with 388 replies being received. 
Forty-eight could not be used for one 
reason or another. One hundred and 
thirty-three institutions reported that no 
engineering technician curricula were of- 
feed. Replies indicated information on 
part-time students frequently was not 
readily available. Data on part-time 
graduates was most often omitted. 


Dona.p C. Metz, Chairman 


Manpower Studies 

Technical Institute Division 

American Society for 
Engineering Education 


June 12, 1959 


OHIO STATE UNIVERSITY GIVES COLLEGE 
OF ENGINEERING PROFESSIONAL STATUS 


An academic reorganization of the Ohio State University College of Engineering 
was approved July 10, 1959, by the university’s Board of Trustees. 

Major changes included establishment of a Pre-Engineering Division for the first 
two years of pre-professional study and a Professional Division for the last three years 
of the five-year program. Graduation requirements are based on the successful com- 
pletion of the work of the Professional Division. The curricular changes went into 
efect in the Autumn Quarter. 

The pre-engineering curriculum will be common for all branches of engineering, 
with the exception that students who expect to enroll in any of the chemically based 
curricula in the Professional Division will schedule two courses in quantitative analysis 
which would not be required of students who enter any of the other professional cur- 
ticula. The program in pre-engineering will include work in English, mathematics, 
physics, chemistry, engineering drawing and engineering mechanics. Also included 
is the equivalent of nearly one quarter's work in the humanities and social sci- 
faces and the university requirements in physical education and military science. 
Admission to the Professional Division will be contingent upon completion of this work, 
or its equivalent, with an.average grade of “C” or better. 








Why They Quit Teaching 


Report of Ad Hoc Committee on Loss of Faculty to Industry 
June 19, 1959 


L. R. BAKER 
M. M. BORING 
D. S. BRIDGMAN 
H. L. HAZEN 

A. R. HELLWARTH, Chairman 


PYKE 


In 1956, a survey was made by a Com- 
mittee of the Relations with Industry Di- 
vision of ASEE on the migration of fac- 
ulty between campus and industry. Some 
90 engineering colleges returned ques- 
tionnaires which were analyzed and re- 
ported at the 1956 Annual Meeting. The 
results were published in the October, 
1956, JouRNAL. 

The consensus of deans generally was 
that if plenty of money were available 
for salaries there would be no serious 
problem in retaining well-qualified teach- 
ing staffs. Various opinions, however, 
pointed up the need to continue this 
study by asking a number of former 
teachers themselves the reasons why they 
were attracted away from teaching for 
other employment. 

On the recommendation of the general 
council of the Society in 1957, President 
W. L. Everitt established the ad hoc 
Committee on Loss of Faculty to Indus- 
try, to explore further the factors related 


The Chairman wishes to thank the 
members of the Committee who have 
helped with various aspects of the 
study, and to give special mention to 
Lee R. Baker and J. Stuart Johnson 
whose aid in analyzing the question- 
naires has made this report possible; 
also to thank The Detroit Edison 
Company and The University of 
Michigan for the cooperation and 
services that proved so valuable and 
helpful for the study and report. 








J. S. JOHNSON 
L. H. LAMOURIA 
D. L. 


R. W. VAN HOUTEN 


to the problem. About this same time, 
the Committee on Development of Engi- 
neering Faculties began its work on that 
important subject. Dr. Harold L. Hazen, 
Chairman, has served also on the ad hoc 


, Committee to assure coordination of ef- 


fort. Members of the Relations with In- 
dustry Division have provided the im- 
portant constitutent of man hours to 
prepare, distribute, and analyze the ques- 
tionnaires used in the survey, and at var- 
ious times the encouragement of ECAC 
has made the assignment appear mean- 
ingful. 

At the 1957 Annual Meeting, Professor 
L. H. Lamouria reported to the ad hoc 
Committee on a survey that a Committee 
of the Pacific Southwest Section made 
with teachers who left colleges in that 
section for other employement. This 
provided helpful background for the pro- 
posed undertaking on a national level. 

Agreeing on procedures and a ques- 
tionnaire, and getting usable names and 
addresses of former teachers, took up the 
time of the Committee until the summer 


of 1958. 


Number of Colleges Reporting 

The following quote from the letter 
mailed April, 1958, to the Deans on the 
ASEE’s mailing list describes the teacher 
that was included in the survey. 


“To accomplish such a survey, will you 
please supply the Committee with a list of 
names and present addresses of engineering 
teachers as specified below who have left 
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your campus for employment other than 
teaching since June, 1954, and the date of 
leaving. Please include only those individ- 
uals who meet all of the following qualifica- 
tions: 

1. Those of whose present address you are 
reasonably sure. 

Those defined as in the recent survey of 
engineering faculty needs as follows: 


ro 


A member of the engineering faculty is a 
person on the staff of the engineering col- 
lege or division who teaches engineering 
or engineering science subjects (as de- 
fined in the report of the Committee on 
Evaluation of Engineering Education) to 
engineering students. Persons on the en- 
gineering college faculty who teach other 
subjects (such as basic science and math- 
ematics or the humanities) and those in 
other divisions of the university who may 
teach engineering students are not in- 
cluded in this definition. 

3, Those who were employed full time and 
primarily as teachers although some pro- 
portion of their time may have been de- 
voted to research or other academic 
duties, with some part of salary supplied 
by contract research or other budget. 

4, Those whom you consider as properly 
qualified for reemployment as engincer- 
ing teachers.” 


Seventy-seven replies from colleges 
supplied the Committee with 591 names 
and addresses to each of whom a letter 
and a questionnaire were mailed. Inas- 
much as the Pacific Southwest Section 
had experienced the preliminary survey 
referred to above, this survey does not 
inlude any former teachers from that 
section. : 


Replies from Former Teachers 

Usable replies were received from 235, 
approximately 40%. In view of the 
lngth and nature of the questionnaire, 
this is considered an excellent response. 
Approximately 30 were received which, 
for various reasons, were not reviewed 
or included in the report. 

The replies are not identified by the 
ume of the respondent, but the ques- 
tionnaires were coded when distributed 
according to the following symbols, using 
the same or a similar terminology, to that 
adopted by a “Survey of Engineering 
Faculty Needs,” by the Committee on 
Development of Engineering Faculties: 


WHY THEY QUIT TEACHING 


233 


Identifying Group 
Symbol Used in 
ASEE Section This Report 
New England 
Upper New York—Ontario A 
Middle Atlantic 
National Capital Area 
Allegheny B 
Southeastern € 
Michigan 
Ohio 
Tllinois—Indiana D 
North Midwest 
Kansas—Nebraska E 
Southwest 
Rocky Mountain 
Pacific Northwest 
University of Hawaii F 


Type of Community: 


U for Urban—School located in or near 
a large city area. 

N for Non-Urban—School located in a 
small town or city with little busi- 
ness, other than education. 


Type of Institution: 


I. Endowed 1. University 


II. State Supported 2. College 
III. Municipal 3. Polytechnic 
IV. Military Institute 


When such use will save space, these 
codes are used in the report and tables. 

The use of the word “Industry” is done 
for purposes of convenience. Former 
teachers represented in this study include 
some who left teaching for employment 
by government agencies, for consulting 
practice and university research, and per- 
sonal business, as well as those who are 
working in industry or private research 
organizations. 


Limitations of Report 


It is well to observe at this point that 
the questionnaires contain data that 
might be assembled and analyzed in 
many different ways. The Committee 
has made some observations by ASEE 
section groups A to F. 
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Should any special interest group of 
the Society wish to study the question- 
naires further to observe some particular 
feature, the records can be made avail- 
able. Limitations of this report have 
been determined by time and volunteer 


man-hours available for analysis. 
While it has been necessary for the 


Committee to do some interpreting when 
analyzing and classifying the opinions 
and statements in the questionnaires, fur- 
ther interpretation of their significance 


employment. 


TABLE 1-A 


DISTRIBUTION BY ASEE 





Section Groups and Type of Institution 
















































































Non-Urban Urban 
sa i x Zi x ee secs 
7roup ms - 
3 1 ie a 1 | 2 | 3 1 | 2 
"ee 7 ets a | 
> 1 eee 29 | | 46 | 
7 3 2 8 sf 25 | 
B x 1 3 ; | 4 1 
y 3 50 41 | 15 5 
z 0 14 15 | 2 3 
TRE Let x 2} | it ab 
y 9 8 31 3 13 | 28 | 17 9 
z S$) Spa 7 | 11 | 9 | 6 
i 2 oe ex. ss 
y 44 14] 2 | 20 | 29 7 | 6 
Zz 22 6 6 t 17 1 3 
ee 4 3 Zz 
y 28 | 21 14 
Zz 10 6 
Fx 2 2 3 | 3 
| 15| 4 9 10 
Z | 6 : 6 4 
Total x 2| 15] 8 20 ‘ist 2 1 
Total y 14 | 156 | 38 106 1 | St | (22 6 
Total z 5 63 | 14 41 33° | 38} 12 3 
(Total non-urban z — 96) (Total urban z — 139) 
Code: 


(x) Number of schools supplying names and addresses. 
(y) Number of names and addresses of former teachers. 


(z) Number of questionnaires returned and analyzed. 
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will generally be left to each reader, As 
might be expected from a survey of this 
kind, teachers express a wide variety of 
reasons why they have turned to other 
Some reasons, it will be 
observed, are more prevalent than others, 
The significance of every opinion, how. 
ever, should not be underestimated. Ou 
subjects are people as well as teachers 
and merit considerations in that respect 
the same as employees in any other situa. 
tion. 


Total 


13 
103 


17 
133 
39 


14 
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13 
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55 
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Dec., 1959 WHY THEY QUIT TEACHING 250 
TABLE 1-B 
Number Age at Time of Leaving Campus 
of Years | ] . | 
of Teaching | Up to 25 | 26 to 30 | 31 to 35 | 36 to 40 | 41 to 45 | 46to SO [51 and over | Total 
1 to2 20 eo | @mi«44 | | | 53 
3to 5 1 28 28 =| 10 | 2 | | | 69 
6 to 10 9 as oer & FF SSI | 76 
11 to 15 3 15 3 1 1 | 23 
16 or more | 1 5 J 5 | 14 
Totals | 21 53 79 52 19 5 6 | 235 
Diversity of Schools Represented aa Yes No 
Table 1-A indicates that the schools 4 es a ‘a a 
of the respondents are well scattered \ 
throughout the United States and that Did 2 — pressure to do — 
diferent types of institutions are repre- _— ' 
sented in the replies. Did your institution permit professional 
consulting? 220 8 
Statistics by Age and Years Did your institution encourage 
of Teaching publications? 202 24 
Table 1-B shows the relationships Did you feel under pressure to do so? 80 141 
between age at time of leaving the cam- Were you given eeniahnentes P 
pus and number of years of teaching. sangnerente 177 57 
Summary of other background informa- If yes, were these: 
tion for the 235 teachers: (a) an opportunity to contribute to 
romotion of program or policy? 107 50 
Number who were considered permanent (b) nui pire and aoe 
members of their faculties 189 uninteresting? 83 65 
Highest degree attained: (c) an undue burden on your time or 
Bachel 26 interference with major interests? 42 101 
achelors 6 
Masters 127 
Doctors 82 The above listed answers have been 
a tabulated by section groups and are 
a ee available to anyone who will write the 
Instructors. 64 Chairman of the Committee. The com- 
Assistant oe a ments associated with these questions 
mn Taaetnet Heads. or ; have not been classified or recorded. 
Seip 26 Part III of Questionnaire on 
Number who had previous industrial : . 
experience as an iene 164 ape Earnings and 
ours orke 
On making the overtures for a new position: Cuane ; : 
Did present position seek you 72 said ‘‘yes” onsiderable attention was given to 


Did you seek a new position 145 said “yes” 


With respect to duties in the new posi- 
tions, research, development, design, man- 
agement, and administration were the 
most frequent answers, and in that order. 

Part II of the questionnaire asked ques- 
tions relative to extracurricular activities. 
Those that were answered yes or no are 
summarized as follows: — 





the preparing of questions on the subject 
of earnings and hours worked that would 
be clear to everyone. We found that our 
hopes were not fully realized. It was 
desired to have comparisons on the an- 
nual basis. Estimates and interpretations 
had to be made on some replies. 

The results for 230 teachers are tabu- 
lated by section groups in Table III-A. 
A few observations are as follows: 
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Last Year of Teaching First Year in Industry 
Average annual salary for teaching: $5800 Average annual salary: $ 9800 
Number with extra income: Number with extra income: 57 or 25% 
Urban 113 or 85% Average total annual salary: $10,100 
Non-Urban 71 or 74% % increase of first year in industry 
Average total annual salary: $7650 over last year of teaching: 32% 


TABLE III-A 


Last YEAR OF TEACHING 














Annual Salary for Teaching} | Extra Income | Total 
ASEE | no. of (Dollars) | No. with | (Dollars) (Dollars) 
Section | Teachers | ' Extra | rm 
Group |" ~* | | | Income | | | | a 
|} Min. | Max. | Aver. | | Min. | Max. | Aver. Min. Max. | Aver, 


{ | | 
H | 








32 | 3600 | 10,000| sgso | 27—84%! 500} 7000| 2100 | 4800 | 14,000 | 7930 
13 | 3900 | 7000| 5200 | 11—84 | 500 | 10,000 | 2050 | 4000 | 17,000 | 7250 
22 | 3950! 9000! 5700 |21—95 | 1000 9000] 2500 | 5250 | 18,000 | 9200 
14 | 3800} 7000| 5100 |10—71 | 600} 3700| 1200 | 3800 | 10,300} 6300 
32 | 3600! 9600| 5300 |26—81 | 200| 4100| 1450 | 3600 | 11,400] 6750 
20 | 3600 | 10,350} 5450 |16—80 | 225; 5000! 1400 | 3600 | 10,900} 6850 
33 | 4200 | 10,000} 6600 |26—79 | 600 | 18,000 | 2900 | 4200 | 28,000 | 9500 
22 | 4000| 9500] 6200 |14—-64 | 250} 3600] 1200 | 4000 | 12,300 | 7400 


AAAMOTIOe eS 
AZ2GA2ZG2ZG4ZaC4ZcCAzc4 


6 4500 | 7500} 6050 | 5—83 | 100] 2000] 1050 | 6200 | 7,700} 7100 
18 3600 | 12,500 | 6950 | 14—80 100 | 4000} 1150 | 3600 | 12,500 | 8100 
| 








9 4700 | 7000] 5550 | 8—90 200 | 8000 | 2300 | 4900 | 15,000 | 7850 
9 5400 | 8200! 6400 | 6—67 150 | 3800 | 1350 | 6000 | 12,000} 7750 


























230 $5800 184—80% $7650 





Extra Income: Average for entire group of 230—$1850. 
Average for 184 reporting—$2300. 


First YEAR IN INDUSTRY 








Annual Salary | Extra Income 








| Total 
ASEE (Dollars) | No. with (Dollars) H (Dollars) % Increase 
Section | Extra Total 
Group | Income Average 


Min. Max. Aver. | Min. Max. | Aver. | Min. Max. Aver. 









































A-U | 2600 | 19,000 | 10,000; 7 500 | 3500 | 250 | 2600 | 19,000 | 11,050 | 39 
A-N | 4500 | 20,000; 8,800) 3 50 | 4000 | 400 | 4500 | 24,000} 9,200| 27 
B-U_ | 4800 | 18,000} 9,700; 8 300 | 3000 | 500 | 4800 | 18,000 | 10,200 | 24 
B-N_ | 5400 | 12,000} 8,300) 2 1000 | 1100 | 150 | 6000 | 12,000} 8,450} 33 
C-U_ | 4900 | 15,000 | 8,800 5 300 | 3000 | 200 | 4900 | 15,000} 9,000} 33 
C-N | 4200 | 14,000| 8,700; 5 450 | 3000 | 400 | 6300 | 16,000} 9,100 | 33 
D-U_ | 6000 | 36,000 | 10,400; 8 200 | 3000 | 350 | 6000 | 36,000 | 10,750 13 
D-N | 5300 | 18,000 | 10,300 7 250 | 2700 | 400 | 5300 | 18,000 | 10,700| 4 
E-U | 6700 | 14,000] 9,750} 0 6700 | 14,000} 9,750| 37 
E-N | 5500 | 20,000| 9,800} 3 1000 | 4800 | 500 | 5500 | 20,000 | 10,300 | 48 
-U | 7400 | 12,000} 9,800| 3 200 | 2850 | 500 | 7400 | 12,500 | 10,300} 30 
F-N_ | 7200 | 25,000 | 12,150| 6 150 | 2600 | 700 | 7200 | 26,700 | 12,850} 65 

$9,800 57—25% $10,100 32% 


Extra Income: Average for entire group of 230—$300. 
Average for 57 reporting—$1400. 








Dec., | 


Light 
Not ¢ 
Reas 
Noc 
Noc 


of I 
Hou 


and 


Part 
Con 


Tuge 


No ec 
Retir 
Insur 
Pay f 
Vacat 
Trave 
All ot 


Vol. 50—No, 3 


$ 9800 
25% 
$10,100 


32% 


Tota’ 
Dollars) 


Max. | Aver, 








4,000 | 7950 
7,000 | 7250 
8,000 | 8200 
0,300 | 6300 
1,400 | 6750 
0,900 | 6850 
8,000 | 9500 
2,300 | 7400 
7,700 | 7100 
2,500 | 8100 
5,000 | 7850 
2,000 | 7750 


$7650 





% Increase 
Total 


Average 





50 39 
00 27 
00 24 
50 33 
00 33 
00 33 
50 13 


50 37 


)0 30 
50 65 
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TABLE III-B 








:. | 


] 
Comments indicated that teacher considered his 
work load as: | 

| 



































(A) Unfavorable comment on teaching load | | ‘ Total 
on account of: | Heavy Excessive or burdensome 
| 
lalsic|plelrlals|c pi e| F | 
= Poa BES Oe EE Ses ee Se (ae Gs 2 ee ee 
No reason given | | 5 Pai ares | | | > | 19 
Teaching class-hours (including evening Pa | 2G }1/ 2/6) 20 
classes) os | 
Need for consulting or other work to p22 a Lo) | 4ii} | 16 
supplement income Pee ff | 
Preparation time, grading papers }3}2)1) 1 23 Di i 15 
Administrative assignments Le pa 2b ane aed 2 13 
Research 1 aed ra | 1 8 
Teaching and supervising graduate students | 1} 1| / 1 2 | t} 1 7 
doing research | e that Evingil } | 
Inadequate staff |} 3} 1 | 1 ie tar 1 oe i. 
Laboratory 2 I | Ey Pete ea i a 
Own graduate study program ayer PE | at | 4 
Miscellaneous | | | 3 | 2 | | 1 | tae 6 
I ! | | t 
, . . . | | | 
) Wort iad inconperen with |] 4 | | c | > | oe | oe | to 
About the same =e. | £6) Sopiddty w 
Lighter She ee | | 3 
Not excessive 4 4 a Se | 18 
Reasonable Ss £ 3S | 7 4) 2 | ,. 2s 
No concern about the number of hours 5 | 1 er aed | 1 eo 13 
No comment 10 | 6 | ak ais Soke ee | 36 











half dozen gave a response to the effect 
that fringe benefits were of little impor- 
tance to them and one said, “I believe 
that my own best security rests in me and 
my abilities.” 

The obvious conclusion from the re- 
sponse to this question, is that industry 
is considered in the lead on retiremment, 
insurances, and travel allowances, and 


The comments on work-load as a part 
of III on Comparison of Earnings and 
Hours worked were considered significant 
and are summarized in Table III-B. 


Part III of Questionnaire Summarizing 
Comments on Work Load 

It is gratifying to know there are a few 

rugged individualists left among us. A 

TABLE IV (Questionnaire—Part IV) 

Response to question on Fringe Benefits, which read as follows: 


“Fringe benefits have an overall effect on your economic status; e.g., retirement benefits, 
insurances, pay for absence, vacation time, travel allowances, etc.: Indicate one or more on 
which you place the greatest value and state which position provides the greater benefit.” 









































! 
No Difference | Education Better | Industry Better 
| de | 
; A|B/C|D|E| F|Total a|p|c|p|e|F| total] a B|C|D e|F Total 
No comment 4/5/5/7] } 21 | | | | | 7 i 
Retirement 6|5|5ji6}3}1] 36 | 3|s|2/4/ 2/2] 18 | 9/11 [24 js fis] 8] 8s 
Insurance 4/5/3|1s|s/1} 33 |o|/2/2/41]° | 11 | 9/14 |19 |32 |13/ 4] 91 
Pay for absence 5|3]4|12/ 4] 28 |3/1/8/2/ 1] 15 | 1/6] 5/13 2| 27 
Vacation 3/9/4/9/3)1| 29 I23|2| l2o}s|s| ss | 1/4] 2 (13 1| 25 
Travel allowance Si 11S] SiS 18 4 | | } ; § jit 12 10 134 |11 | 5 83 
All other factors te gh 2) } | [2] | 4) 4}i2 | 2 3| 15 
i | 1 | 











a os ae 
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that education provides the better vaca- 
tion attractions, at least time-wise. A 
few comments were to the effect that 
education provides “no paid vacations.” 


Rate of Advancement (Questionnaire— 
Part V) 


The following question was asked re- 
garding rate of advancement: 


V. “How does the rate of advancement 
you expect (or have experienced) in 
industry compare with what you ex- 
pected for yourself in teaching? 

A. With respect to earnings?——— 
B. With respect to standing among 
your associates and in your 
community?” 
A few comments: 


(1) “An industrious person 
ahead anywhere.” 
“People in a college town might 
have a little more respect (or is it 
pity) for the teacher.” 

“Small resentment against teach- 
ers among industry people.” 
“Standing no concern.” 
“Standing in the community, edu- 
cation is better, while with asso- 
ciates industry is better or little 
difference.” 





moves 


The answers to this question undoubt- 
edly indicate that industry is able to ad- 
vance the engineer at a faster rate so far 
as earnings are concerned. A number of 
the teachers had several years’ experience 
at the time their answers were given and 
were quite enthusiastic about their im- 
proved status and outlook for the future. 
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TABLE V (Questionnaire—Part V) 
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From the appraisals of the engineers 
position so far as his relations to com. 
munity and associates are concerned, one 
might conclude that working in industry 
is also somewhat more attractive. 


Reasons for Leaving Teaching Position 
(Questionnaire—Part VI) 


While it would have been much easier 
to analyze a questionnaire that listed a 
number of reasons for the respondent to 
check off, the Committee preferred to 
state this question in such a way that no 
answer would be suggested. It appeared 
as follows: 


Reasons for leaving teaching position- 
State in your words, using a short phrase, 
the reason that primarily motivated you to 
move. If more than one, state second in 
importance and third in importance. 


Without some attempt to classify the 
answers there would be a long list. The 
following groupings are believed to rep- 
resent the reasons, with some interpreta- 
tion on the part of the members of the 
Committee who read and analyzed the 
questionnaires. 


Reasons pertaining to 


(a) Personal, family, environmental, 
health, geography, or climate fac- 
tors. 

Lack of recognition or apprecia- 
tion by the college, community, or 
society. 

Relations with college and admin- 
istration, and to disagreement 
with policies of various kinds. 


(b) 


(c) 

















A — | > | 2 | I Total 
No comment | 1 2 | h- 4 5 1 | 1 11 
(A) Earnings | | 
No difference 3 1 2 | 6 3 y 3 17 
Education better | 2 1 Jae 1 | 0 5 
Industry better | 40 37 38 | 46 2 17 198 
(B) Standing | | | 
No difference | 17. 3} ES | 2S | 5 8 83 
Education better | oF ai 6 11 | 2 | 10 3 41 
Industry better 16 | 13 12 | 25 9 6 81 
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TABLE VI (Questionnaire—Part VI) 
Total | (a) o | © | @& () aay | 2) 
Number |_ = | - 
re) } | | 
| teachers} 1 |2{3/s{2{sfa|2/s}af2|s}a|2 1 el Bl Be Ha 
au | 13 | 1/2folol2{1] 5s} 9} 2] 7] 4| 1] 3] 2}0] 12] 8] 1| 6] 1} 2 
AN 32 | 2/1/0/0]1/0| 1| 1] of oj 2| 2] 4) 1/0] 4] 1] 1] 2] 1] 0 
B-U 14 | 1/0/0/0/0/0| 3] 7] 5| 2] 3| 3] 4] 2/0} 14] 2] 0} 1] 1) 3 
BN 20 | 110]/0/0/0}0} 6} 1) 0] Oj 2; 1) 1) O}1} 8} 5] Of 1) 1) 2 
C-U 20 | 2;/2/2/0/3/2| 3! 3! 4] o| 5! 0; 2] S|1| 21] 5] 6] 4) 4] 2 
CN 33. | 0/1/1}/2)0]0] 3] 4) 4] 1] 2] 1) 5} 2/0] 11] 3) 1) 0} 2) 0 
p-U 22 | 4/0/1/1)1/1! 6) 7) S| 2) 7] 3) 7] 1) 1) 15] 5} 4) 4) 3] 2 
D-N 33 | 1/2;1/0/0/1} 5 5} 4) 2} 1/ 0} 5) 3/1] 7) 4 2| 2] 0| 0 
EU | 18 | 0/0/2)0]/0/0j 0; 1) 1/ 1] 0] O| 2) 5j0| 4) 2 0} 0} 1) 1 
EN 6 | 2}0/1]0,0\1! 2 7| 1] 1| 3) 0] 3] 2/1] 8] 2 2! 5| 2] 0 
F-U 9 1j0]1/0/0)0} 2) 3} 1] 1] 0] 1] 2] 1/1] 4/ 2] 0] 1) 3} 0 
FN | 10 ol ad add Me ea ad he Od | el Eas hl 
oe —|—|—} —— j_—|— |__| ——| —_} —_ |__| ____ sees 
Totals | 235 15 9]9|3|7|6|36| 51] 30 19 | 29 | 13|38 | 26| 7 | 116! 40/17 | 26 19| 13 
| | ; oN aS | | L 



























































TABLE VII (Questionnaire—Part VII) 














Classification of statements of advantages of | 
industrial employment: | 





| | | 

















Number of times that reference was made to statement: 








Salary or other dollar values 
allowances; 12 months em 


Challenge of new job with growth potential 


and opportunity for advancement | 


Industrial work varied, creative, dignified, 


practical or interesting; “I am a part of 


progress.” 


Working with competent and stimulating —_| 
professional people under competitive | 
conditions in good professional and 


business atmosphere 


less time on job; less pressure; more | 
satisfied with amount of work 
Freedom of action; opportunity to be own 


boss 


Good facilities and working conditions 
Recognition by supervisors for good work ; 


respect for opinion and eff 
on merit 

Professional recognition and 
development 


Attraction of stimulating research 
Increased and clearly expressed responsibility, 
authority, and accountability 


No advantage except money 
Miscellaneous 








A} 2 Ee 5 ® F | 
including travel! 35 | 25 | 37 | 36 | 22 | 17 | 172 
ployment | 
15 9 | 19 6 9 3 61 
et 4 8 | 13 4 9 41 
oc) es? £t Bea 28 
| 4 | 
Btese seeks 27 
4 er £9 SP Ses 26 
| | } | | 
4 4| F) #8} 2 5 24 
| 0 3 | 0} 12] 0 3 18 
orts; rewarded | | | | 
| | 
| | 
personal . era i | 0; O 13 
| 4| 1 3 ot ere ss 
3 3 0 4 tT s+) 2 
| | | 
| 0; 1 0 | 1 | : 
| oh ia 5 ) Spree 
| | | (Total) 456 
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(d) Dissatisfactions about the work, 
the work load, and facilities on 
the campus. 

(e) Desire or need to get new experi- 
ence, to have more challenging or 
interesting work. 

(f) Security: 

benefits. 

(2) No permanent po- 
sition available; no 
tenure or no op- 
portunity for ad- 
vancement. 


Table VI summarizes the results as 
they were analyzed according to the 
above listed factors. 1-2-3 at the heads 
of the column indicates the order of im- 
portance as stated by the respondents. 
The six section groups are shown for 
both Urban (U) and Non-Urban (N) 
schools. 

The three columns under (f-1) Table 
VI relating to income show the most fre- 
quent responses. There were 253 sub- 
jects mentioned as “reason #1”; of these 
116 or 46% relate to income. While the 
dollar sign seems to be the most sig- 
nificant single factor in this problem, the 
importance of the remaining factors 
should not be underestimated by admin- 
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(1) Income and fringe - 


TABLE VIII caccniaeinscagsilie VIII) 
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istrators and the engineering profession 
generally. 


Advantages of Industrial Employment 
(Questionnaire—Part VII) 


The questionnaire included a request 
“Name two features of present em. 
Mis that impress you as being most 
advantageous, as compared with teach. 
ing.” 

The results as analyzed are summar. 
ized in Table VII. “Salary or other dol. 
lar values” make up 172 out of 456 ref. 
erences or 37%. Some favorable refer. 
ence to the work and working conditions 
accounts for approximately 50% of the 
replies. 


Advantages of Teaching (Questionnaire 
—Part VIII) 


The questionnaire (Part VIII) simi- 
larly included a request to “Name two 
features of teaching that impress you as 
being most advantageous as compared 
with industry.” 

The results as analyzed are summar- 
ized in Table VIII. 

Satisfactions of teaching and the feel- 
ing that one is doing something of value 
to the society he serves seem to stand out 








Classification of statements of advantages 
of teaching: | 


Number of times that reference was made to statement: 


| B ee oe 











(Total) 441 


A | Total 
Teaching and relationships with students; 26 | 20 | 25 | 24 | 10 | 7 | 112 
satisfaction of accomplishment ; | | | | 
opportunity to serve | 
Personal freedom to think; explore; to select | 18 | 14 | 7; ei 41 3 | 88 
areas of work and research | | | | | 
Time freedom; flexible working hours; | 13 | 10 | 13 | 22 3 10 71 
vacations | | | 
Academic environment and atmosphere; 13 312 |S | 12 10 70 
working with high level of professional | | 
associates | | | 
Less pressure or competition 4; #@} @); | & | 4 35 
Opportunity to study for professional growth 10 |; 4 | 4 2.4 we aoe 33 
and advancement | | | 
Feeling of security and stability 1 (ae | 22) Osa) ee 0 12 
Prestige 0; 4]; 0) 1 2 0 7 
Higher level work 2 | 1 21 @ i em 5 
Miscellaneous | = 2) aS | "30 8 
| 
Pe ed 
| 
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VIII) simi. 
“Name two 
oFess you as 
S compared 
ire summiarl- 
nd the feel- 
ing of value 
to stand out 
-O statement: 
| Total 
7 | 112 
| 
s| a 
| 
0 | 71 
| 
0 | 70 
| 
‘a 
2) 
o| 
21 4 
oo 
0 8 
Total) 441 
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as the primary attractions of the profes- 
sion. Academic freedoms and time free- 
doms as well as the environment of the 
campus also rank high. 


Improvements (Questionnaire— 
Part 1X) 


Next, the questionnaire included the 
following opportunity to make recom- 
mendations: 


IX. “If you had the authority to make 
improvements in the general area of 
attracting and developing effective 
and dedicated engineering teachers, 
what would you do?”?——-——————— 





Here, as might be expected, providing 
adequate compensations shows up more 
frequently than any other one suggestion. 
This includes improvements in fringe 
benefits of various kinds: parking facil- 
ities, faculty clubs, gymnasium privileges, 
university loans at low interest, and ex- 
emption from paying tuition for graduate 
study. A frequent comment related to 
the importance of 12 months of income 
with the annual salary comparing favor- 
ably with that of industry. Providing 
sabbatical leaves and encouraging pro- 
fessional activities away from the campus 
by paying travel and expenses also seem 
important fringe benefits. 

The following rather long list of recom- 
mendations is made without reference to 
frequency. They are classified as per- 
taining to staff, curriculum, facilities, 
young engineers in teaching profession, 
industry and professional relations, and 
administration. It will be noted that a 
number of them might appear in more 
than one classification. 


General Recommendations 
Pertaining to— 
Staff— 


Provide adequate staff to permit rea- 
sonable teaching load allowing time for 
study, research, and thesis supervision. 

Promote on merit, recognizing the im- 
portance of scholarship, good teaching 
and research; make salary and promotion 
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dependent on effectiveness of teaching if 
teaching is a primary duty; make teach- 
ing as remunerative as research. 

Make awards for teaching as good as 
for publication activities; weed out the 
incompetent and those who have not 
kept pace in their fields; arrange for 
“early retirement.” 

Beware of or eliminate tenure; tenure 
has bad as well as good points; loss of 
incentive and failure to grow with the 
profession. 

In contrast: Provide longer term ap- 
pointments. 

Build careers at “one” university; re- 
duce the growing tendency to seek op- 
portunity by moving from one school to 
another. 


Curriculum— 


Improve curriculum. 

Reorganize courses to promote “think- 
ing.” 

Coordinate laboratory with class room 
work so that experiments have a real 
function in the teaching process. 


Facilities— 

Provide adequate laboratory and 
teaching facilities. Furnish teaching aids 
as freely as research equipment. 

Provide adequate clerical and other 
assistance to relieve teacher of routines, 
paper work, grading problems, and other 
non-teaching duties; reduce red tape. 

Provide facilities and opportunities for 
research and creativity (including inde- 
pendent research). 

Increase load-factor by using engineers 
from industry for evening classes. 


Teaching Methods— 


Develop improved teaching methods. 

Learn from experience of armed forces 
schools in their use of teaching methods. 

“Can” standard engineering lectures, 
using best talent available, permit stu- 
dents to review the filmed lectures as 
many times as they wish. 

Give tests frequently, taken randomly 
from a large number of standard quizzes. 

Make answers available to all home- 
work. 
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Young Engineers in Teaching Profession— 


Promote teaching as a_ profession 
among graduate students but set an ex- 
acting criterion on both pedagogical and 
technical ability of prospective teachers. 

Provide fellowship opportunities with 
attractive pay. 

Contract with graduate student for full 
pay on half normal work load while tak- 
ing graduate work to be followed by as 
many years of full work load as the 
graduate work consumed. 

Train new teachers and provide them 
with assistance on “how to teach”; use 
senior members of department to guide 
them during first year. 

Require instruction in teaching meth- 
ods. 

Encourage young instructors to de- 
velop their own courses. 

Permit choice of subjects by teacher. 

Allow and encourage auditing tech- 
nical and non-technical courses. 

Impress upon young teacher his re- 
sponsibilities to his students. 

Inform young teachers of policies and 
requirements relating to tenure, promo- 
tions, and opportunities in the profession 
and institution. 

Place less emphasis on doctor’s degrees 
and research; remove Ph.D. barrier to ad- 
vancement; recognize practical knowl- 
edge. 

Provide assistance with expenses to 
attend short courses. 

Pay travel costs to new job. 


Industry and Professional Relations— 


Encourage relationships with and re- 
quire experience in industry; provide 
summer employment opportunities; en- 
courage consulting. 

Promote a two-way flow between in- 
dustry and education. 

Use practicing engineers for part-time 
teaching. 

Appoint a committee of competent, 
interested, and successful engineers from 
education and industry with broad ad- 
ministrative and budgeting power to op- 
erate each institution. 

Recognize professional society affilia- 
tions and activities; pay expenses to par- 
ticipate or attend meetings. 
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Require one semester every five years 
in practice; or two years every ten. 


Administration Primarily— 


Take a look at college organization 
and revise or reorganize for improved 
efficiencies, personnel relations, and pub- 
lic relations. 

Appoint competent administrators and 
do not mix teaching and administration, 

In contrast: Reduce administrative load 
on department hands, so that they can 
devote full time to teaching. 

Appoint more competent young men 
to responsible administrative positions, 

Provide administrative supervision over 
research and consulting. 

Do not separate teaching and research 
staff; make allowances in teaching sched- 
ules so that research is not over-time. 

In contrast: Do separate teaching and 
research staff. 

Have two types of faculty: teaching 
and research. 

Balance staff with both practical and 
research men. 

Get a few outstanding men on staff. 

Provide opportunity for teachers to 
have a voice in policies and responsibility 
for curriculum and program planning, 
and encourage teachers to take a more 
active interest in the administration and 
operation of the institution. 

Require deans and department heads 
to have five years of engineering exper- 
ence. 

Establish or revise goals and objectives 
and reduce resistance to change when 
necessary. 

Establish standards of performance 
and responsibility, and eliminate false 
teacher standards. 

Improve intellectual and research at- 
mosphere so that it is challenging and 
inviting. 

Establish greater respect and prestige 
for engineering teachers’ professional and 
social status. 

Develop methods and take time to ac- 
curately measure the quality and effec- 
tiveness of teaching. 

Raise standards of secondary schools 
and engineering colleges; up-grade en- 
trance requirements; lowered standards 
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Dec., 1959 WHY THEY QUIT TEACHING 
have a disastrous effect upon the teach- 
ers’ morale and standards. 


In Retrospect (Questionnaire— 
Part X) 


A real test of whether a decision was 
a good one is: if you had to do over 
again, would you make the same decision. 

Part X of the questionnaire, stated as 
follows, provided this test: 


“If you were back at your previous 
position facing the same situation again 
but had the benefit of the experience on 
your new position, would you make the 
decision to resign?” 


Of those who answered, 211 said yes 
and 14 no. The comments most fre- 
quently related to need for more money 
and desire for experience. 


Looking Ahead (Questionnaire—X]) 


The survey closes on a much more en- 
couraging note, if one wishes to interpret 
it that way, by the answers to the ques- 
tion: “Do you dream or plan to someday 
return to the campus?” 


Yes 148 No 51 
Yes 47 No 76 


As a teacher: 
Into administration: 


By the time the questionnaires were 
filled out, a number indicated they had 
already returned or were planning to re- 
turn soon. 

A typical comment made at this point 
tread as follows: 

“I fully intend to return to teaching 
someday after I have gained consider- 
able practical experience or after my sons 
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and daughters are through college and I 
can afford to return.” 


In Conclusion 


Another report could be written on 
comments scattered throughout the ques- 
tionaires. Many of them contain helpful 
suggestions. Many are criticisms of a 
nature that indicate dissatisfactions that 
might be associated with improper place- 
ment. Thus, one might conclude that 
the people who have left teaching belong 
in one of two categories: 


(a) Those who have a real need for 
more income. 

(b) Those who are not fitted for 
teaching and who will be more 
successful and happy in other em- 
ployment. 


However, a large number of ex-teach- 
ers express dissatisfactions, whether real 
or imaginary, that should not be over- 
looked in appraising the various factors 
of the problem of recruiting and develop- 
ing qualified teaching personnel. A com- 
ment from one ex-teacher puts into a few 
words what might very well serve to 
spotlight the overall problem: 


“Present emphasis on salaries is entirely 
correct. But I do not believe that money 
is the main reason for teachers leaving. 
Other factors are usually of more impor- 
tance.” 


If this is a true statement, engineering 
education must endeavor not only to im- 
prove the salary situation, but it should 
also learn more about what the other fac- 
tors are in each local situation and what 
to do to correct them. 





GLENNAN TAU BETA PI LECTURER 


T. Keith Glennan, administrator of the National Aeronautics and Space Adminis- 
tration and President-on-leave of Case Institute of Technology, will deliver the first 
annual Tau Beta Pi lecture at the American Association for the Advancement of 
Science meeting in Chicago in December 1959. Dr. Glennan’s subject will be “A 
New Order of Technological Challenge in the Nation’s Space Program.” 

The Tau Beta Pi Association, national engineering honor society and an affiliate 
of the A.A.A.S., plans to sponsor a major address at each annual meeting of the 
A.A.A.S. Dr. Glennan’s lecture will be given in the Grand Ballroom of the Hotel 


Morrison, Chicago, on Sunday evening, December 27, 1959, at 8:00 P.M. 








JOHN A. RITCHEY 


Associate Professor of Industrial Engineering 
Purdue University, 
Lafayette, Indiana 


The Hazen report published in the 
May, 1958, edition of the JourNaL is the 
latest of a number of studies, investiga- 
tions, and predictions of the hordes of 
engineering students who, it is supposed, 
will descend upon educational institutions 
in the years immediately ahead. There 
is no need to review the figures or the 
bases for arriving at them. In general, 
the facts are clear: if history repeats itself 
in regard to the proportion of high school 
graduates who seek a college education 
and the proportion of college students 
desirous of studying engineering, then 
schools of engineering are going to have 
their hands full, beginning about 1960. 

This upsurge of students will present 
many problems to engineering schools, 
but the one of most concern to us at 
present is the shortage of faculty. This 
aspect of the overall problem has received 
considerable attention, both in the pages 
of the JouRNAL and elsewhere. In many 
of these writings the solution most often 
offered is that of a substantial increase 
in faculty salaries. It is reasonable to 
assume that this would indeed do much 
to minimize or possibly eliminate the 
problem of recruiting and retaining ade- 
quate teachers. On the other hand, for 
most schools, such a solution hardly 
seems feasible in the immediate future, 
so administrators must also examine other 
possibilities. 

The most obvious possibility is to make 
better use of whatever faculty members 
we do have. Some schools are devoting 
time and money to experimentation in 
ways to permit coverage of faculty mem- 
bers over a greater number of students. 
Closed circuit television offers promise 
along this line as does more use of as- 
sistants of one kind or another. Efforts 
to explore these and other means of im- 
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Utilization of Engineering Faculty Time 


proving faculty utilization should be con. 
tinued. Would it not be appropriate, 
however, to also raise some questions as 
to how individual faculty members make 
use of their time? 

To question how a faculty member 
makes use of his time may “not be done” 
in most academic circles, but if we are 
genuinely concerned about this expected 
increase in the number of students and 
the resulting need for better utilization 
of faculty, why should this subject be un- 
touchable? As individual faculty mem- 
bers, are we not personally interested in 
making the best use of our time? As ad- 
ministrators, are we not interested in 
having our faculty as a whole make the 
most constructive use of their time? Is 
it conceivable, perhaps, that if we knew 
the facts, faculty assignments involving 
courses, committees, and general admin- 
istrative duties could be rearranged so 
that faculty members spend a greater 
proportion of their work week on con- 
structive activities and less on “busy” 
work? 

Although department heads do at- 
tempt to balance work loads, there seems 
to be a lack of information as to how 
much time is actually consumed in typ- 
ical faculty activities. Most assignment 
decisions must be based on assumptions, 
past practice, or intuition. In an effort 
to discover how faculty members do ac- 
tually spend their time, a study was re- 
cently made of one engineering depart- 
ment for this purpose. To be exact, the 
study revealed how faculty members 
spent their time during the specific pe- 
riod of observation which was one com- 
plete academic semester. This study 
was made, not for the advantage of the 
department head in this case, but to iF 
lustrate the type of information that 
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could be obtained and the method that 
could be feasible in undertaking such a 
study. 


The Study Design 


The method employed in this study 
was that of work sampling. The basic 
theory and details of this method are 
probably well enough known that little 
or no explanation is needed here. You 
are reminded that the method is a statis- 
tical one making use of a large number 
of random observations of the activity 
under study. If the observations are 
made purely at random it is possible to 
make some definite and meaningful state- 
ments regarding the results obtained. 
This method of studying human activity 
is fairly common in factories, but its ap- 
plication in this case to an engineering 
faculty is believed to be unique. Nat- 
wally, certain problems were encoun- 
tered. 

Perhaps the main problem was the 
threat of interference with academic free- 
dom. This was minimized in two ways. 
First, the nature and purpose of the study 
were carefully and thoroughly explained 
to each cooperating staff member in ad- 
vance of the study, and his wholehearted 
cooperation thereby secured. Secondly, 
it was guaranteed that all information on 
individual performance would be kept 
completely confidential and no one other 
than the analyst would ever have access 
toit. This latter point has been scrupu- 
lously maintained. Summary data for 
the entire stady were given to all par- 
ticipating staff including the head of the 
department, but no data on individual 
performance was or will be released. 

The basic design of the study took into 
account the fact that academic positions 
seldom have time requirements imposed 
on them except for the periods when 
classes meet. It was understood that any 
attempt to learn how an instructor spends 
his time must allow for the fact that he is 
free to grade papers at midnight at home 
ifhe prefers this to grading them in his 
ofice during the day. Although the basic 
factor in the sampling design was time, 
the week was divided into two parts and 
slightly different designs were developed 
foreach. The first part was composed 
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of the hours during the week when 
classes meet and when offices are usually 
open. In this case these hours were 
8-12, Monday through Saturday, and 
1-5, Monday through Friday, for a total 
of 44 hours. The second part was sim- 
ply the rest of the week including Satur- 
days and Sundays. 

The design for sampling activities both 
“during class hours” and “after class 
hours” made use of the principle of ran- 
dom observations mentioned earlier. For 
the “during class hours” four ten-minute 
intervals were selected at random each 
day. Each cooperating staff member 
was contacted during that ten-minute pe- 
riod and a notation was made as to the 
type activity he was engaged in at the 
moment of observation. There were 20 
cooperating staff people, and the study 
lasted for an entire 16 week semester. 
The theroetical number of observations 
was 6,600; however, of that total 29 were 
lost, which yielded 6,571 actual observa- 
tions for this portion of the study. 

For the “after class hours” portion of 
the study, 20 days during the semester 
were selected at random for each of the 
20 staff members. For each of these 20 
days the staff member gave a full report 
of his activities after class hours that dealt 
with his job. He did not, however, know 
ahead of time on which days he would 
be queried. This report was in the form 
of units of time spent on one or more 
various categories of activities already 
established. In the “during class hours” 
section, the observations were instanta- 
neous and the total amount of time 
spent on any one type of activity was 
obtained by multiplying the per cent of 
observations made of that activity by the 
base work week of 44 hours. 


Activity Categories 


In determining the categories of ac- 
tivities, it was reasoned that the myriad 
of different acts performed by all instruc- 
tors actually fall into five basic groups, 
namely, teaching, research, administra- 
tion, miscellaneous, and personal activity. 
Each activity observed was therefore 
noted under one of the above five cate- 
gories. A number of subheadings, how- 


ever, were used in order to more clearly 


























Fic. 1. Activity proportions for 
entire department 
Observed Confidence 
Percentages | Intervals 
Teaching 41.9 40.7-43.1 
In Class 26.4 
Course Preparation 8.2 
Course Follow-up 
(alone) 4.5 
Course Follow-up 
(with others) 24 
Research 4.0 3.5— 4.5 
Individual 8 
Group Discussion 1.3 
Experimental 1.9 
Administration 16.0 15.1-16.9 
General (alone) 6.1 
Group Discussion 4.3 
Supervision 1.0 
Meetings (formal) 2.8 
Student Counseling 1.8 
Miscellaneous 20.4 19.4-21.4 
Off Campus Visitors 3.3 
Meeting Off Campus 2.0 
Consulting 2.4 
Plant Visitation 6 
Personal Develop- | 
ment | | 12.0} 
Personal Activity | 177 16.8-18.6 
| 100.0 | 100.0 | 








describe the activity and to give more 
detail concerning the way in which engi- 
neering staff members do spend their 
time. These subheadings are listed in 
Figure 1. 

Although these subheadings are pre- 
sented here with no detailed explanation 
of their meanings, it must be kept in 
mind that during the actual study they 
were given exact meanings and rules were 
established to determine whether an ob- 
servation should be noted under one sub- 
heading or another. It should also be 
noted that for the purpose of the study, 
the observer was not interested in learn- 
ing whether the subject was engaged in 
reading, writing, walking, or any other 
physical activity. His interest was in 
noting the purpose of the subject’s activ- 
ity, as for example, whether or not such 
reading was connected with a research 
project, the preparation of material for 
class presentation, or personal relaxation. 
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The Findings—During Class Hours 


The application of the sampling and 
observation designs as described above 
resulted in a great deal of data which are 
interesting from the points of view of 
individual subjects as well as of depart. 
ment heads. Below are presented enough 
of this data to indicate the overall results, 

In considering first the results of the 
“during school hours” portion of the 
study let us recall that the time period 
used as a base is the 44-hour week. 
Analysis of the data shows that the par. 
ticular staff under study divided their 
time during the semester as follows: 


Teaching 41.9% 
Research 4.0% 
Administration 16.0% 
Miscellaneous 20.4% 
Personal Activity 17.7% 


Thus we mean that, on the average dur. 
ing the semester studied, the staff of this 
engineering department spent 41.9% of 
the basic 44-hour week on duties con- 
nected with teaching classes, 4% of this 
time in research, 16% of this time in 
administrative work, 20.4% of this time 
in miscellaneous work connected with 
their jobs, and 17.7% of this time in per- 
sonal activity. 

This information is presented in greater 
detail in Figure 1. The per cent totals 
for each of the main categories are 
broken down into per cents for each of 
the subheadings. A word of explanation 
should be given concerning the relatively 
low figure (4%) shown for research. 
This particular category was difficult to 
define since research itself is difficult to 
define. After much thought it was finally 
decided, for purpose of the study, to 
consider time spent on assigned research 
projects, only, as falling into the “te 
search” category, and to consider time 
spent on private research, such as prep- 
aration of a journal article, as falling un- 
der the category of “personal develop- 
ment.” 

The column headed “Confidence In- 
tervals” in Figure 1 may perhaps also 
need a word of explanation. These con- 
fidence intervals have been computed at 
the 95% confidence level and are useful 
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in appraising the accuracy of the ob- 
served percentages. Consider, for exam- 
ple, the category of teaching. The best 
point estimate possible. of the percentage 
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of time the staff as a whole spent on ac- 
tivities connected directly with teaching 
We cannot be certain that 
this is correct; however, we can be 95% 
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confident that the true percentage of time 
spent on teaching activities is some place 
between 40.9% and 43.1% as shown in 
the confidence interval column. 

The percentages mentioned so far are 
for the entire semester; however it might 


be of interest to examine the data as it . 


breaks down week by week. Figure 2 
shows information in control chart form 
for each of the five activity categories. 
From these charts is gained a picture of 
the stability or consistency of perform- 
ance of the staff week by week through- 
out the semester. The solid lines in the 
center of the charts correspond to the 
overall semester averages, and the dotted 
lines represent the three sigma control 
limits as typically used in statistical con- 
trol work. 

Since the percentages plotted are for 
the entire group in the study, it is diffi- 
cult to draw conclusions from the series 
of control charts in Figure 2. However, 
in looking at the teaching chart one can 
see peaks in activity at the beginning, 
middle, and end of the semester, and can 
postulate that these occurred during the 
pressure periods of getting courses under- 
way, mid-term exams, and final exams 
and grades. The research control chart 
seems to indicate that those assigned to 
research were slow in getting underway 
on these projects and had to spend a con- 
siderable portion of their time on them 
near the end of the semester in order to 
meet completion deadlines. 


The Findings—After Class Hours 


As mentioned earlier, the sampling de- 
sign for after-class-hours activity was less 
exacting and depended upon the memory 
of the subject rather than on outside ob- 
servation. Nonetheless, it was felt nec- 
essary to obtain some measure of the 
amount of time staff members were 
spending on university business outside 
of regular office hours. This figure 
turned out to be 10.8 hours per week 
for the average staff member in the de- 
partment studied. 

By referring back to the during-class- 
hours section of the study and subtract- 
ing the personal activity observations 
from the basic 44-hour week, we obtain 
a figure which represented the amount 
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of time the average staff member devoted 
to university business during the basic 
week. This figure is 36.3 hours which, 
if added to the other figure, 10.8, yields 
the sum of 47.1 hours. This represents 
the total time spent each week, on the 
average, by staff members in that de. 
partment on university business. The 
total figure is the only one of significance, 
since as we all know, there is no time re. 
quirement imposed on a staff member, 
other than meeting classes, as to when 
he should do his work. This aspect of 
academic freedom needs no defense, and 
this study, at least, shows that engineer. 
ing teachers do perform a considerable 
portion of their work (over 20%) at 
times other than normal university office 
hours. 


Perceived Activity 


Twice during the semester the co- 
operating staff members were asked to 
estimate the percentage of time they 
thought they were spending on the vari- 
ous categories of activities. This inquiry 
was made in an attempt to find out how 
closely self-perceived activity compares 
with observed activity. In general, this 
correlation was only fair—not that it could 
be expected to be otherwise. The most 
accurate estimates were made of the time 
spent in classes. Estimated average was 
28.4% whereas the observed value was 
26.4%. No doubt this degree of ac- 
curacy was achieved by simply comput- 
ing class hour percentages of the basic 
44-hour week. 

The least accurate estimates were made 
of the amount of time spent in personal 
activity during class hours. The aver- 
age observed value was 17.7%; yet the 
average personal estimate was only 4.2%. 
From this it seems obvious that the staff 
in general spent considerably more time 
on personal activity during the 44-hour 
week than they thought they did. With- 
out exception the faculty estimated their 
time spent on personal activity to be 
much less than the percentage actually 
observed. The most accurate estimate 
made by an individual was three percent- 
age points lower than the observed value 
of 20%. There were ten persons who 
estimated their percentages in this cate- 
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ory to be 0, 1, or 2, apparently with 
the belief that every moment of their 
time was constructively spent or that any 
time they did waste was negligible. It 
is interesting that the actual observed 
time in this category averaged 17% for 
these ten persons, which is very close to 
the average of 17.7% for the entire group 
of 20. 


Usefulness of the Findings 


This study was experimental in nature 
and dealt not only with the question of 
how engineering faculties spend their 
time but also with the feasibility of using 
the work sampling technique to measure 
faculty activity. For this reason it is im- 
possible to report any really useful pur- 
pose to which the results were put. So 
much emphasis was placed on the avoid- 
ance of violating academic freedom and 
the maintenance of secrecy that even the 
head of the department can make little 
use of the findings. Therefore if we as- 
sume that such a study is to be made for 
a practical purpose we can only specu- 
late on its possible value. 

Data such as presented in this paper 
have significance only in relation to com- 
parative data from other sources, and un- 
fortunately, no such similar data is avail- 
able. Thus it is impossible to describe 
these percentages as high, low, or aver- 
age. These data were secured by studying 
the full time faculty of one engineering 
department for one semester. There- 
fore, to the extent that this particular 
semester was typical of all semesters of 
activity for the faculty of this particular 
department, the results can be said to be 
typical. To the extent that this depart- 
ment is representative of all engineering 
departments, the results can be said to be 
representative. All we can say with cer- 
tainty is that the data represent a start 
in the direction of learning more about 
the time requirements of activities en- 
gaged in by engineering faculties. 

It would seem that the practical bene- 
fit of a study such as this lies in the area 
of educational administration. If such 
a study is undertaken, however, care 
must be taken to guard against measur- 
ing the worth of accomplishment in terms 
of time spent on achieving that accom- 
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plishment. For example, although Pro- 
fessor A spends less time in preparation 
of a lecture than Professor B, his lecture 
may be infinitely better. More time in 
preparation may be needed by some pro- 
fessors than by others, due to differences 
in their backgrounds and whether or not 
they have taught the course before, as 
well as many other factors. Since the 
technique of this study measures time 
only, a large enough sample must be 
taken that many of these differences aver- 
age out. 

Perhaps the most valuable information 
gained from a study of this kind is dis- 
covering how much time faculty mem- 
bers spend on activities that can and 
should be performed by clerical, graduate 
assistant, or other types of personnel. 
Since secretaries are more plentiful and 
cost less than fully qualified engineering 
professors, it makes both economic and 
academic sense to be certain that engi- 
neering professors spend their working 
time on services only they can perform. 
This is better faculty utilization in the 
true sense. 

In deciding a faculty member’s total 
assignment, a department head considers 
a host of questions. For example... . 
how many courses constitute a full load? 
How much allowance must be made for 
teaching a course the first time, as com- 
pared to the fourth time? How to dif- 
ferentiate between undergraduate and 
graduate courses? How much time does 
a particular committee assignment re- 
quire? How much time is needed for 
student counseling? Ad infinitum. Ob- 
viously these questions are answered 
somehow. In many instances, however, 
the answers appear to be based on some 
rule of thumb, or past practice, or other 
arbitrary standard. 

If a sampling study were made, one 
could learn how much time is actually 
spent in counseling students, preparing 
lectures, grading papers, etc. Although 
the information would not be exact, its 
limits of accuracy would be known, and 
if the study were made a continuous one, 
accuracy would be improved in the long 
run. 

Consequently, with time data for in- 
dividual staff members, and with a sep- 











arate appraisal of performance, a depart- 
ment head should be in a much better 
position to counsel and advise his staff. 
Since he already has his own opinion of 
the staff's member’s quality of perform- 
ance, with the time data he could make 


suggestions to his staff as to how their. 


time could be spent more fruitfully—fruit- 
ful in the matter of promotions and salary 
increases. It is assumed that the matters 
of promotions and salary increases are of 
general interest to most staff members. 
Is this too much interference with aca- 
demic freedom? Perhaps. On the other 
hand, are engineering professors auto- 
matically immune from any attempt to 
improve their performance or to make 
better use of their time? Perhaps not. 
It may be of interest to know, how- 
ever, that a number of the persons who 
participated in this study regarded it as 
a welcome opportunity to improve their 
own performance. They expressed no 
particular concern with the reactions of 
the department head, but considered the 
findings of the study as information of 
value to them in improving their effec- 
tiveness and efficiency. In fact, two of 
the participants wanted the study to be 
a continuing one with the results being 
reported to them weekly so that they 
could use the information to guide and 
control their activities. They considered 
the data to be a measure of their success 
in achieving the best use of their time. 
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Final Statement 


The author is fully aware that the 
material and ideas presented in this gr. 
ticle are highly controversial in most aca. 
demic circles. Although there is little 
question as to the soundness of the tech. 
niques used, there are many and varied 
questions concerning the application of 
these techniques in an educational situa. 
tion. It seems appropriate, however 
that engineers, who by nature and train. 
ing constantly seek better ways to do 
most things, might devote some atten. 
tion to a search for better ways to do 
their own jobs. In industry this is pre. 
ferred practice; are engineering educators 
so different from practicing engineers? 

It is not meant that the use of work 
sampling in administering engineering 
education departments be considered a 
panacea for the many problems to be 
faced in the years ahead. Neither is it 
the purpose of this paper to urge all de. 
partment heads to find out how their staf 
are spending their time by means of a 
work sampling study. The results of the 
work sampling study are offered, how- 
ever, as an example of effort devoted 
toward the solution of faculty utilization 
problems. Perhaps if we are more suc- 
cessful with efforts in this direction in 
general we need not campaign so stren- 
uously for increased faculty salaries. In- 
creases in salary might come as a well 
earned reward! 


Writing and Publishing Your Technical Book, a guide to the preparation of manu- 
scripts of business, industrial, engineering, and professional books and how to arrange 
them for publication, has been made available upon request by the F. W. Dodge 


Corporation. 


The 50-page paperback book explains the rudiments of planning a book, choosing a 
publisher, gaining the publisher’s acceptance, and the standard provisions of the con- 


tract with the publisher. 


The aim of the book is “to provide a few guideposts in 


hitherto unexplored territory—the no-man’s-land in which an author conceives the germ 
of an idea for a book, and then elaborates it into something concrete and promising 
enough to obtain the support and backing of a publisher.” 

Copies may be obtained from F. W. Dodge Corporation, 119 W. 40 St., New York 


18, New York. 
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A Small Rocket for Laboratory Demonstration 


A. R. DESCHERE 


The Redstone Arsenal Research Divi- 
sion of Rohm & Haas Company acting 
as a research and development contrac- 
tor for the Government in the field of 
solid propellants routinely tests a large 
number of solid propellant rocket motors. 
Because of safety considerations, these 
tests are conducted behind heavy bar- 
ricades and data are recorded with com- 
plex electronic instruments; close and di- 
rect observation of the rocket motor and 
measuring instruments is not possible. 

To permit demonstrations of basic 
principles of rocket propulsion to inter- 
ested groups, a special rocket motor was 
built with instrumentation which could 
be observed directly. The set-up can 
also be used in college laboratories for 
experiments in reaction propulsion. 

Gasoline and air were chosen as the 
fuel mixture because both have a rela- 
tively low cost, are readily available, and 
are relatively non-hazardous; most lJab- 
oratories were assumed to have an ade- 
quate compressed air supply. The size of 
the rocket can be reduced if the air sup- 
ply is limited or increased to provide a 
more dramatic exhibition, by using ele- 
mentary scaling principles given, for ex- 
ample, in Chapters 3 and 7 of Sutton.? 


1George P. Sutton, Rocket Propulsion 
Elements, John Wiley and Sons, Inc., New 
York (1956, 2nd Ed.). 
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The rocket motor consisted of a com- 
bustion chamber, nozzle, gasoline injec- 
tor, and injector chamber for injection 
of air (Figs. 1 and 2). Gasoline was 
brought to the motor under pressure, 
and air was taken from a compressed air 
line capable of delivering 220 cubic feet 
per minute at 100 psig. Mild steel was 
used for the fabrication of the prototype 
which had a design safety factor of 60 
with the motor body at 70° F. and an in- 
ternal pressure of 100 psi; at a motor 
temperature of 1,000° F. the safety fac- 
tor was reduced to 10 at 100 psi. For 
347 stainless steel the safety factors 
would be about 60 at 70° F. and 30 at 
1,600° F. 

A schematic control panel (Fig. 3) 
was used to allow visual presentation of 
the operation of the system. Gauges on 
this panel indicated combustion chamber 
pressure, injector chamber pressure, gas- 
oline flow rate, air line pressure, air flow 
rate, and rocket thrust. Temperature 
measurements in the motor and nozzle 
could be added if desired. Although the 
system was relatively safe the control 
panel was located in such a way that 
persons taking data would not be injured 
by any failure of the rocket motor. 

Except for ignition, motor start-up was 
quite simple. The fuel and air flow at 
the expected motor chamber pressure 
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Schematic diagram of gasoline-air rocket. 
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Fic. 2. Assembled prototype of gaso- 
line-air rocket. Nozzle (at left) is par- 
tially blocked for adjustment of fuel and 
air-flow at the expected motor chamber 
pressure. 
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were adjusted by partially blocking the 
nozzle. The igniter (an electric squib) 
was then fired and if the fuel ignited the 
run was completed. However, ignition 
proved to be quite difficult. Spark plugs 
and hot wires were unsuccessful. An 
electric squib similar to those used jn 
weapon systems gave ignition more than 
50% of the time. 

Because of temperature limits with q 
mild steel motor body, runs were held to 
60 seconds or less. Use of stainless steel 
would allow longer runs. However, even 
a 60-second run was sufficient to allow 
the taking of enough data to completely 
characterize motor performance (Table 


TABLE 1 


Data TAKEN DuRING A SINGLE RUN OF THE GASOLINE-AIR ROCKET 
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Fic. 3. Schematic control panel used to allow visual presentation of the 


gasoline-air rocket system. 
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TABLE II 


DesIGN CONDITIONS OF GASOLINE-AIR ROCKET 
BAsED ON 200% Excess AIR 


transfer, and the chemistry of combus- 
tion are possible with this system. Vari- 
ables can include fuel flow rate, air flow 
rate, fuel-to-air ratio, and combustion 


Air supply : a 108 pete chamber operating pressure. Motor bod- 
al si 90 psia ies can also be altered to vary the length, 
Aechastion chamber diameter, nozzle size, nozzle expansion 
pressure 70 psia ratio, and injector design. 
Exit pressure 15 psia Machine drawings, plans, and operat- 
Combustion chamber ing instructions will be sent promptly 
diameter (nominal) 3 in. without charge to any college laboratory 
a — at requesting them. Such requests should 
on faim aa in. be addressed to Rohm & Haas Company, 
Nozzle expansion ratio 1.36 Redstone Arsenal Research Division, 
Gasoline flow rate 0.006 Ibm-sec Huntsville, Alabama. Tentative arrange- 
Air flow rate 0.27 Ibm-sec™ ments have been made with an engineer- 
Combustion gas ing firm to sell complete or partial units 
ap e nie of this type to interested laboratories 
eciic heat ratio * P 
Specific gas constant $3.4 ft-Ibf-Ibm-?-°R without royalty to Rohm & Haas Com- 
Exhaust velocity 3045 fps a de 
j a. 
— of discharge Pring sec Adioihe dgments 


Specific thrust 95 Ibf-sec-Ibm™ The design, development, and experi- 
mental work on this unit were done by 
Mr. W. H. Groetzinger, Dr. J. E. John- 
son, Mr. H. L. McGill, and Mr. C. A. 


Tidwell of this Division. 


I). Design conditions are shown in 
Table II. 

A large number of experiments involv- 
ing thermodynamics, fluid flow, heat 





ENGINEERING TEACHERS’ SALARIES RISING 


The average professional income of engineering teachers in the United States has 
risen 8.3% since 1956, and their basic teaching salaries have increased 13.5% over 
the two-year period, according to a survey published for Engineers Joint Council. 
The survey covered more than 5,000 engineering teachers, or about half of the teachers 
in this field in the United States. 

By the nature of their occupation, engineering teachers must do research and 
therefore earn more than their basic teaching salaries. Thus the average total profes- 
sional income of engineering teachers, which was $8,862 in 1956, was $9,598 in 1958. 
The basic salary average rose by $894 per year, but there was a decline of 7% in out- 
side income. Deans and department heads, however, showed an increase in both 
teaching and outside income. The total income of engineering teachers in public 
institutions rose more than the total income of those in privately supported institutions. 
Engineering teachers holding advanced degrees earned more. 

The report entitled “Salaries and Income of Engineering Teachers, 1958” is the 
second detailed analysis of this group based upon data collected by the engineering 
income surveys of Engineers Joint Council. The first was conducted two years ago 
under the auspices of ASEE. The new report is published for Engineers Joint Coun- 
cil as a supplement to their recent report “Professional Income of Engineers—1958” and 
was prepared by the Bureau of Business and Economic Research at Northeastern Uni- 
versity, Boston. Copies are available from Engineers Joint Council, 29 West 39 Street, 
New York 18, New York at 25 cents to cover handling cost. 














eee YET-itupes 


To All Engineering Teachers 


L. BRYCE ANDERSEN, Chairman, CYET 


Associate Professor of Chemical Engineering 
The Rice Institute 
Houston 1, Texas 


What is the proper function of the 
Young Engineering Teachers and their 
committee? This is not intended as a 
rhetorical question. As the current chair- 
man of the Committee for Young Engi- 
neering Teachers, I would like to ask 
every reader of this article what he 
thinks YET should accomplish. From 
the younger engineering teacher, I want 
suggestions on how YET can better serve 
him. What questions concerning his 
chosen profession are uppermost in his 
mind? How can the YET program help 
him resolve these questions? From the 
experienced teacher, I want comments 
and suggestions for programs for the 
YET. How can YET act as a catalyst to 
speed and make more effective the new 
teacher’s introduction to the profession? 
From deans and other administrative of- 
ficials, I would like comments on the 
proper role of YET at their institutions. 
How can the YET group act as a liaison 
between the administration and the new- 
est members of their teaching staff? 

In short, what is YET good for? This 
is not a new question—members of the 
Committee for Young Engineering Teach- 
ers have been exploring the answer since 
1951 when the committee was estab- 
lished by the ASEE. Each year it is cus- 
tomary for the new chairman to review 
past activities of YET, and to point out 
areas of particular progress. Rather than 
repeat the excellent summary given by 
last year’s chairman,: I would like to ex- 
plore the future of YET, bringing in ex- 
amples of particularly successful YET 


1Jerry G. Richter, Journat, Vol. 49, p. 
247 (December 1958). 





activities of the past year. My purpose 
is to stimulate comments and suggestions 
for improvement of the YET program 
from every engineering educator who 
reads this article. 

The grass roots of YET are in its local 
groups at 135 engineering schools across 
the country. Each school has an Institu- 
tional Representative for YET chosen by 
the Dean of Engineering. Activities are 
coordinated by 12 Sectional Representa- 
tives who are members of the national 
Committee for Young Engineering Teach- 
ers (CYET). Also members of the na- 
tional committee are the Secretary, who 
maintains contact with the Section Repre- 
sentatives, the Editor, the Program Chair- 
man, the Vice-Chairman, and the Chair 
man. The committee members are scat- 
tered across the country, and business is 
conducted by mail. This inevitably leads 
to some slowness of action. Most of the 
committee members have never met each 
other. YET activities occur at three 
levels: institutional, sectional, and na- 
tional. 


Institutional Activities 


Does your school have an active YET 
group? How does it contribute to the 
professional development of the young 
teacher? Programs vary greatly from 
school to school depending on _ local in- 
terests. A recent survey 2 showed a wide 
variety of YET activities, including com 
ferences on teaching methods, luncheon 
and dinner meetings, bull sessions, in- 


2T. H. Rockwell, “The Impact of the 
YET Program at the Institutional Level, 
Journat, Vol. 49, p. 678 (April 1959). 
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formal discussions with the Dean, picnics, 
and other social activities. 

At the University of Illinois, the YET 
goup has a luncheon meeting of the 
“Toastmaster” type, where each member 
has a chance to present a short talk. 
Other groups might adopt this idea, 
choosing the subjects of talks from those 
of particular concern to young engineer- 
ing teachers. Noon meetings are rela- 
tively easy to schedule and conflict with 
few other activities. An active program 
at the University of Alabama centers 
around various social activities, often 
including the wives. 

I would like to see an increase in the 
informal seminars and bull sessions on 
teaching and professional self-develop- 
ment. Interested students might be in- 
vited. I would also like to see more 
participation by the Dean in YET ac- 
tivities. A word to the Dean: you are a 
highly respected and often rather nebu- 
lous person to your newest staff members. 
They may have met you and perhaps 
even heard you speak; but how about 
volunteering for an informal session where 
the young engineering teachers may ask 
questions on criteria for promotion, the 
relative importance of teaching, research, 
and consulting, and other important pol- 
icies and procedures? A lot of questions 
remain unanswered because there is no 
chance to ask them. 

Every engineering school in the coun- 
ty should have an active YET group. 
The activities would vary widely accord- 
ing to the local situation, but younger 
teachers need to get together to talk over 
common problems. If your school has 
no active YET group, get one started! A 
successful YET program requires the 
active cooperation and encouragement of 
the Dean and of the more experienced 
faculty members. 

A reason frequently given for non-ac- 
tivity in YET groups is lack of time and 
the pressure of other commitments. Im- 
aginative planning and scheduling can 
overcome this problem. An institutional 
YET program might be started as an in- 
formal luncheon-discussion meeting, with 
an Occasional evening social activity. 


TO ALL ENGINEERING TEACHERS 





Sectional Activities 


Many sections have a YET program at 
the annual or semi-annual section meet- 
ing. The program may range from a spe- 
cial YET discussion table at lunch to a 
full-afternoon program running concur- 
rently with other sessions. Probably the 
most successful section activity in the 
past year was a special two-day confer- 
ence held by the North Midwest Section 
at the University of Wisconsin on “The 
Young Engineering Teacher—His First 
Five Years of Professional Development.” 
One of the particularly interesting papers 
dealt with the young engineering teach- 
er’s responsibility for his own professional 
development. This meeting could well 
serve as a model for section YET meet- 
ings. 


National Activities 


A number of YET activities operate on 
a national basis, with the close coopera- 
tion of section and institutional groups. 
Several YET sessions are held at each 
annual meeting. Incidentally, early plans 
for the Purdue meeting next June show a 
YET program of great interest to every 
young engineering teacher. Of course, 
YET’s also attend many of the interesting 
general sessions at the annual meeting. 

Other national programs of special in- 
terest to young engineering teachers in- 
clude the summer employment clearing 
house and the summer school for YET’s. 
The membership campaign for ASEE 
also has been conducted by YET. 

The greatest opportunity for participa- 
tion in YET activities is at the institu- 
tional level. Section meetings are also 
of great value. The national annual 
meeting is extremely interesting, but un- 
fortunately too few of the younger engi- 
neering teachers are in a position to at- 
tend. The travel expenses are often 
high, and expense accounts don’t often 
extend to the younger members of the 
teaching staff. National meetings are 
heavily populated by department heads 
and deans, but the instructor or assistant 
professor is rare. And yet these meetings 


3 Harold A. Foecke, JourNAL, Vol. 49, p. 
921 (June 1959). 
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could be tremendously stimulating to I have tried to present a few thoughis 
young teachers. I would like to suggest on the function of YET. I would great) 
that each Dean take one young engineer- appreciate your sending me any com- 
ing teacher with him to the annual meet- ments and suggestions which you may 
ing, and arrange for the school to pay his __—_ have. I will pass them along to the ap. 
expenses. propriate member of our committee, 


PRELIMINARY ANNOUNCEMENT 
1960 ASEE-AEC SUMMER INSTITUTES ON NUCLEAR ENERGY 


The following 8-week programs probably will be offered. For engineering 
teachers: 


Basic, or Beginning 

Reactor Physics, intermediate level 
Radiation Effects on Engineering Materials 
Radiation Effects, advanced level 


Special Nuclear Studies 


For technical institute teachers: 
Basic, or Beginning 


Your institution contributes one month’s salary, AEC grants a matching amount to 
$750 plus transportation. For additional information see your dean—also next month's 
JourNAL-—or write to the office of the Secretary of ASEE. 


COLLEGE-INDUSTRY CONFERENCE 


The 12th annual College-Industry Conference will be held on the campus o 
Washington University in St. Louis, Missouri, on January 27-28, 1960. This years 
Conference theme will be “The Young Professional Engineer—Our Mutual Respon- 
sibility.” 

For information write Don A. Fischer, Dean, Box 163, Washington University, 
St. Louis 30, Mo. 








Profe 
lowe 
Ame 





Vol. 50—No, 


| few thoughts 
would greatly 
me any cop. 
hich you may 
ong to the ap. 
ommittee, 


ENERGY 


r engineering 


ig amount to 
next month’s 


2 campus of 
This year’ 
tual Respon- 


1 University, 











Definition of Engineering—A Counter Proposal 


H. J. GILKEY 


Professor of Theoretical and Applied Mechanics 


lowa State University 
Ames, Iowa 


Introduction 


The ECPD Committee’s proposed def- 
inition of engineering, appearing on page 
624 of the March 1959 JourNaL, and 
cited herein as No. 7, constitutes an in- 
teresting addition to the series of pub- 
lished definitional attempts that appar- 
ently started with Thomas Treadgold’s 
1827 formulation for Civil Engineering. 
(In Treadgold’s day there were but two 
recognized kinds of engineering: Military 
and Civil.) 

The recommendation represents the re- 
sult of several years of deliberation by a 
highly select group of engineers. To 
challenge the adequacy of their offering 
does savor of temerity. Nevertheless it is 
strongly felt that it would be unfortunate 
were the committee’s recommendation to 
go unchallenged and unchanged. 

These are the contentions: 


1. The proposed definition is unduly 
long and largely irrelevant; it is, in the 
main, a dissertation on professionalism 
rather than a definition of engineering. 

2. It fails to mention one of the pri- 
mary constituents of modern engineering 
-the manpower aspect—the mobilization, 
organization and direction of men—the 
efective utilization of essential human 
skills, 

3, In phraseology it retains from some 
of the older definitions a touch of stilted 
redundancy. 


Summary of Current and Former 
Definitional Attempts 


Some familiarity with other current 
and former definitional attempts is pre- 
requisite to valid criticisms and reason- 
able appraisals. From among various at- 
tempts to define the profession of engi- 
heering, a few of the better known are 
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elected as representative. These are 


numbered from 1 to 8. 


As mentioned, the earliest definition on 


record is that reported by Treadgold to 
the Council of the Institution of Civil 
Engineers (British) in 1827. 


ie 


Vv 


Civil Engineering is the art of direct- 
ing the great sources of power in Na- 
ture for the use and convenience of 
Man, as the means of production and 
of traffic in states both for external and 
internal trade, as applied to the con- 
struction of roads, bridges, aqueducts, 
canals, river navigation and docks, for 
internal intercourse and exchange, 
* * * and in the construction and 
adaptation of machinery, and in the 
drainage of cities and towns. [(1), 
p. 1736. See list of references ap- 
pended] 


This was a brave beginning but sur- 
ives historically as a relic of former 


status and early concepts. In this defini- 
tion may be noted much detailed enu- 
meration and, among other things, the 
lack of mention of either the economic or 
the human or manpower aspects. Rather 


n 


d 


oticeable is the artificial or stilted re- 
undancy or formalism in the use of such 


terms as “in Nature” and “the use and 
convenience of Man,” something that has 


b 


een carried over in some degree to most 


of the subsequent proposals. What others 
or alternatives are there? 


& 
N 


a 


bo bv 


In 1927 (just 100 years after Tread- 
old) a committee of the Mining and 

{etallurgical Society of America evolved 

pair of definitions here designated as 
(a) and 2 (b). 

. (a) Engineering is the practical ap- 
plication of scientific methods to 
the utilization of the resources of 
Nature for the use of Man. 
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(b) Engineering is the application of 
scientific methods to the utiliza- 
tion of the resources of Nature. 
[(1), p. 1736] 


Definition 2 (a) was approved by but 
seven of the 95 members. The amended 
2 (b) was approved by 34 members, and 
44 members were satisfied with neither. 
A major objection was that either defini- 
tion was applicable to many non-engi- 
neering occupations. 

The late Dean Anson Marston (Past 
President and Lamme Medalist of ASEE), 
in connection with student seminars over 
the period 1906-1919, and also in con- 
nection with Land Grant College Engi- 
neering Association activities, evolved 
the following definition: 


3. Engineering is the science and art of 
directing applications of the science 
of mechanics in the economic utiliza- 
tion of the forces and materials of 
Nature. [(1), p. 1737] 


Number 4 is of unknown origin but 
was quoted by L. M. Gram in 1944 as a 
definition then current. 


4. Engineering is the judicious and in- 
genious application of the principles 
of science to the economic production 
and use of materials and energy. 
[(2), p. 114] 


As No. 5 is given a definition that has 
appeared on the title page of successive 
editions of Who’s Who in Engineering. 
It was taken from the inscription that ap- 
peared on a symbolic mural painting by 
Fred Dana March (1910) that was for- 
merly in the Engineering Societies Li- 
brary in New York City. 


5. Engineering: the art of organizing and 
directing men and of controlling forces 
and materials of Nature for the benefit 
of the human race. [(3), p. IX] 


As numbers 6 (a) and 6 (b) are two 
of the current dictionary definitions 
(Webster’s International and Funk and 
Wagnalls). 


6. (a) Engineering is the art and science 
by which the properties of matter 
and the sources of power in Na- 
ture are made useful to Man in 
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structures, machines and many. 
factured products, the occupation 
and work of a professional engi. 
neer. (4) 

(b) Engineering is the science and 
art of designing, building or wy. 
ing engines and machines or of 
designing or constructing public 
works or the like, requiring spe. 
cial knowledge of materials, ma. 
chinery and the laws of mechan. 
ics (5) 


For ease of reference and comparison, 
the ECPD Committee’s proposal is in. 
cluded as No. 7. Not included are the 
six paragraphs of supplementary “Er. 
planations” that follow on the same page, 


7. Engineering is the Profession in which 
a knowledge of the mathematical and 
physical sciences gained by study, er. 
perience and practice is applied with 
judgment to develop ways to utilize, 
economically, the materials and forces 
of nature for the progressive well-be- 
ing of mankind. (6, p. 624) 


In 1955 the writer had occasion to 
devote considerable thought to this sub- 
ject, having then evolved what is ap- 
pended as No. 8. This proposal has not 
previously been offered for publication 
and is presented, not with a contention 
that it is the definition but rather witha 
belief that, for conciseness and adequacy 
of coverage, it does represent a definite 
forward step in the evolutionary quest. 


8. Engineering is the application of sc- 
ence and art to the economic utiliz- 
tion of materials and forces in con- 
junction with the organization and 
direction of essential human skills. 


Importance of an Adequate Definition 


Since definitions are the building 
blocks of language and of law, the po- 
tential importance of a significant defini- 
tion is of sufficient moment that it be 
hooves him who would achieve defini- 
tional adequacy to be minutely critical 
and ploddingly patient, to “make haste 
with the utmost of eare and deliberation. 
Within the past two decades, for exam- 
ple, the profession of engineering has 
been seriously embarrassed from the lack 
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of certain clearcut definitional distinctions 
upon which legal interpretations could 
conclusively be based. 


Essential Content of an Adequate 
Definition of Engineering 

A definition needs to be incisive—terse 
but inclusive. The freer it can be of 
pros, cons, mere implications and of 
qualifying conditons and clauses, the bet- 
ter can it serve its function. Let us at- 
tempt to specify those items that are, 
individually and/or in the ensemble, in- 
digenous to the profession of engineer- 
ing; that separate engineering from any 
other profession; that characterize the 
profession of engineering and it only. 

Engineering invariably relates to what 
can generally be designated as a project. 
The relationship of the engineer to the 
project includes one or more of the fol- 
lowing: the concept, the plan or design, 
the construction or execution, the opera- 
tion, and the maintenance or rehabilita- 
tion. 

Implicit in the foregoing are the manu- 
facture and/or the processing of the ap- 
propriate materials, the manipulation of 
forces and the sources of power to meet 
energy requirements, and the effective 
mobilization and coordination of essential 
human skills. In virtually all of its non- 
military applications, as well as in many 
if not most, of the applications that relate 
to the military, modern engineering can- 
not be divorced from cost—the end-point 
accomplishment must entail a minimum 
of financial outlay. Emphasizing this 
aspect is the fact that the engineer is 
sometimes crudely defined as, “one who 
can accomplish with one dollar what any 
artisan could have done with two.” 

Here then are the “makings,” the 
definitional ore to be processed. 


Discussions and Comparisons 


Used in their broader connotations the 
terms science and art as they occur in 
several of the definitions can be accepted 
a& providing adequate coverage for the 
combined theoretical and applied aspects 
of the project. Definitions No. 1, 2, 5 
and 6 are deficient in their failure to men- 
tion the economic aspect. All but No. 5 
and No. 8 fail to take direct cognizance 
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of the human factor,* the marshalling 
and amicably directing and effectively 
controlling the manpower aspects—the 
mobilization of essential human skills. 

In No. 3 the use of the term “science 
of mechanics” might to some (the chem- 
ical or electrical engineer for example) 
seem a bit restrictive (by implication if 
not by strict Websterian interpretation). 

In No. 4 the term “ingenious” might 
be questioned as carrying a connotation 
of improvization, wizardry or gadgetry, 
tending to imply agility or cleverness as 
opposed to the sturdiness that underlies 
the tenets of sound design and execution. 
It must be recognized and conceded, 
however, that ingenuity does enter im- 
portantly into virtually everything the en- 
gineer does—both in the planning and in 
the execution of the plan—the art. The 
writer is inclined, therefore, to accept 
the word “ingenious” as fully satisfactory 
when paired as it is with “judicious.” 
Number 4 also takes direct cognizance 
of the “production and use of materials 
and energy.” In the ultimate sense, of 
course, man produces neither of these 
but the conversion from one form to an- 
other is a major engineering function and 
the wording is probably defensible. It 
is felt that none of the definitions is strik- 
ingly deficient on this score. The two 
dictionary definitions (No. 6) reflect some 
of the strengths and weaknesses already 
discussed. 

If there be agreement on what consti- 
tutes essential content, it follows that 
each of the first seven definitions is defi- 
cient on at least one count—most of them 
on several. Scrutiny for omissions or 
over-inclusiveness should be directed at 
the section which purports to outline 
the essential content of an adequate 
definition. 


Specific Consideration of the 
ECPD Recommendation 


As indicated at the outset, the primary 
criticism of the ECPD Committee pro- 


*In a sense it can, by implication, be 
read into each of the other definitions but, 
as a vital constituent of ever-increasing im- 
portance, the manpower aspect surely merits 
and demands more than an indirect, inferen- 
tial inclusion. 
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posal (No. 7) is that it is unduly long 
and largely irrelevant, that it is, in the 
main, a dissertation on professionalism 
rather than a definition of engineering. 
Let us now explore the basis for this 
contention. 

Engineering, as here used, corresponds 
to the terms law, medicine, architecture; 
theology, etc. In each case it is the pro- 
fession of law, medicine, theology or en- 
gineering that is under discussion. The 
term “profession” as applied to any area 
of specialization means certain things, 
things which are common to all profes- 
sions. Implicit in any (and every) pro- 
fession must be an appropriate backlog 
of specialized knowledge, minimum stand- 
ards of educational and practical prepara- 
tion, leeway for the exercise of judgment 
and a rigorous code of ethics. Since the 
term “profession” means exactly the same 
things when applied to one profession as 
it does when applied to another, it has no 
place in a definition that is designed to 
distinguish one profession from the others. 

The ECPD proposal contains 41 words. 
Virtually all of the first 25 words are de- 
voted to telling us: “that engineering is 
a profession”; “that the practice of engi- 
neering requires specialized knowledge”; 
“that this knowledge is to be gained in 
certain ways”; and “that the exercise of 
judgment is essential in the application 
of that knowledge.” Mention of the 
mathematical and physical sciences con- 
stitutes the only distinctive item within 
the first 60% of the definition. The 
remaining 40% is routine, but even it, 
as has been pointed out, is both non-in- 
clusive and burdened with some of the 
stilted carry-over phraseology of the orig- 
inal Treadgold version. 


Operational Differences between 
Engineering and Other 
Professional Groups 


Aside from the definitional aspects, 
each profession has what might be termed 
its “operational characteristics” which 
represent the cumulative effects of size, 
complexity, relative maturity and clien- 
tele. These also influence and are in- 
fluenced by the environment in which the 
profession operates, its organizational 
structure and the general character and 


JOURNAL OF ENGINEERING EDUCATION 








Vol. 50—No, ; 


attitudes of its membership. Include 
in this category would be the degree o 
uniformity and rigor with which it set; 
and enforces its standards of admission 
to practice—the type and quality of its 
screening operations. 

Not only has our thinking been mud. 
died by the lack of a clear-cut distinction 
between that which is professional and 
that which is definitional, but there has 
long been, with most of us, a failure to 
recognize certain inherent operational 
differences between professions, differ. 
ences that simply can’t be picked up or 
successfully adapted to another profes. 
sion. 

Hardly ever does the subject of engi- 
neering professionalism arise, that the 
medical profession or the law is not 
drawn into the picture as an ideal to be 
emulated. Some of the observed differ. 
ences of which we are prone to be en 
vious are due to inherent clientele reh- 
tionships; others, in considerable meas- 
ure, to the relative youth of engineering 
as a profession. These latter might, in 
due course, be erased, but not the former. 
Our standards and screening processes 
continue in the state of flux in which, in 
some degree, they should always be. 

Whether or not our educational prep- 
aration is more narrow or our pre-prv- 
fessional specialization less exacting than 
those set by other professional groups 
may be open to question, but at least the 
other groups have, in most cases, up- 
graded themselves by extending the pe- 
riods of preparation for practice. 

As long as such differences exist we 
can expect some sniping on the part of 
companion professional groups, but that 
in itself constitutes no reason why we 
should either feel a need for change, o 
feel inferior because we don’t change. 
We should, however, be critically self- 
appraising and always ready to inaugu- 
rate changes when and if we decide that 
they are logically and feasibly in order. 

Probably the major distinction all too 
often overlooked lies in the relative types 
of clientele served by engineers in con 
trast with most of the other professions. 
The relationship of the doctor, the archi- 
tect and the theologian to his client is 
highly personal, each in its own distine- 
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tive way. The engineer generally finds 
himself rather impersonally serving groups 
and organizations. Any close sense of 
personal gratitude is simply not a part 
of his type of practice, or one of its 
rewards. 

In these respects the clientele of the 
corporation lawyer may resemble that of 
the engineer; that of most other lawyers 
carries, in high degree, the personal rela- 
tionship. Much of the legal area dove- 
tails almost automatically with politics 
and/or headlines. No profession is prob- 
ably farther from any natural tieup with 
politics and/or headlines than is that of 
engineering. 

Recognition and appreciation of such 
inherent basic differences between the 
operational aspects of the professions can 
add both to the clarity of our thinking 
and to our professional self respect and 
poise. We as engineers need to recog- 
nize that to be different is not neces- 
sarily to be inferior. As stated before, 
we do, as professionals, need to be critical 
of ourselves and always open to better- 
ment, but even more, perhaps, we need 
to overcome a tendency to be envious, 
apologetic and defensive with respect to 
our relative status and to the quality of 
our professionalism. 

If the ECPD Committee feels that our 
satus as professionals is really as shaky 
a is inferentially indicated, there are 
two non-definitional remedial measures 
that might well be considered: 


1, Re-examine our screening proce- 
dures. The definition of a specific pro- 
fession is one thing; the rigor or laxity 
of our procedures for admission to the 
practice of the profession is another. 

2. Inaugurate as an independent ven- 
ture an educational crusade on the na- 
tue of, and need for, a stronger profes- 
‘ionalism in engineering. Both in the 
wording of the Committee’s definition 
and in the “Explanations” (6, p. 624) 
many true and excellent things bearing 
won such a project are well said and 
wuld be utilized therewith. 
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In closing let the author re-state his 
conviction that the needed definition 
should be simple and terse, not hedged 
about with elaborating or qualifying pros 
and cons; it should be devoid of anything 
that might make it appear defensive or 
apologetic. The identifying character- 
istic of our profession is that it is a com- 
posite of science, art, economics, and 
human skills as applied to the beneficial 
utilization of materials and forces. Each 
major constituent should be included 
positively; not one of them should be 
left to inference. 

This discussion is submitted and its 
length is justified not as an attempt to 
discredit or belittle the Commitee’s com- 
mendable but questionable endeavor to 
define engineering. It is rather an at- 
tempt to join hands with the Committee 
in re-emphasizing the timeliness and im- 
portance of the project and to contribute 
to the successful attainment of the an- 
nounced objective. As something sub- 
ject to further study and improvement 
the writer proposes the following 27-word 
definition of engineering: Engineering is 
the application of science and art to the 
economic utilization of materials and 
forces in conjunction with the organiza- 
tion and direction of essential human 


skills. 
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Chairman's Message 


ARCHIE HIGDON 


Professor and Head of Mechanics 
U.S.A.F. Academy, Colorado 


Everyone gives “lip service” to good 
teaching, but how many really put forth 
the necessary effort to achieve it? The 
secret of good teaching is careful, effec- 
tive preparation for every appearance in 
the classroom. Certainly, adequate grad- 
uate training, a breadth of knowledge 
that extends into related areas, and prac- 
tical experience are essential. However, 
these requisites alone do not assure the 
student a successful educational program. 

How many times have you complained 
about your students’ lack of interest in 
Mechanics? We all hear these statements 
frequently, but what have we done to 
augment the interest of the keen young 
minds in our classes? What right do we 
have to assume that our students under- 
stand why they should study Mechanics? 

Lesson preparation must include the 
finding of adequate and effective motiva- 
tional material to explain the necessity 
for student mastery of the topics as- 
signed. If there is no reason for study of 
the topic, perhaps it is time to introduce 
more relevant material. 


* Division Representative on the General 
Council. 
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At the Air Force Academy, cadets are 
placed in sections according to perfom- 
ance in the subject. In many instances 
young men are in the bottom section be. 
cause of lack of interest in the subject- 
not because of lack of ability. It is a real 
pleasure to see the progress these men 
make in cases where our teachers are suc- 
cessful in motivating them. Undoubt 
edly, a teacher’s toughest problem is to 
properly motivate his students. Many 
teachers completely overlook this major 
area. 

One solution to the problem lies in 
teacher-training programs. These pro 
grams, conducted at departmental level 
pay real dividends. The new instructor 
is able to learn effective methods of pre- 
senting lessons before he enters the class 
room and can draw upon the resources 
the entire department for current motive- 
tional material. It is hoped that ever 
school has, or will inaugurate, a carefull 
planned and adequately manned teacher 
training program. I am sure the end te 
sult of such programs will be improved 
and more effective teaching methods. 
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FERDINAND L. SINGER 


Professor of Engineering Mechanics 
New York University 
New York, New York 


The purpose of these examinations 
was to provide a standard of comparison 
whereby a school could independently 
and anonymously check how effectively 
it was presenting its courses in mechan- 
ics. Each school would thereby have the 
opportunity to evaluate individually its 
performance considering such variables 
as the effect of its time allotment, the 
quality of its staff and of its students, 
and possibly of the textbooks used. 

Each participating school was supplied 
with a copy of the examination, the an- 
swers, a detailed grading outline, and 
report forms. To insure anonymity, the 
report forms were placed in a sealed 
envelop addressed to the committee, but 
mailed in another envelop to the Secre- 
tay of ASEE who then forwarded the 
enclosures to the committee. 


Selecting the Examination Questions 


In order to obtain a representative 
examination, requests were sent to 40 
schools across the nation asking for copies 
of their last three examinations in statics, 
dynamics, and strength of materials. The 
response was unanimous and the exami- 
tations showed close agreement in the 
fields covered, especially in statics and 
dynamics. However, the scope and com- 
plexity of the problems were so varied 
that no two members of the committee 
chose the same problem for the standard 
tamination. Consequently, it was de- 
cided to have each member of the com- 
mittee limit himself to a particular field 
ad submit two problems on this field. 
One of these problems was selected from 


Presented at the June 1959 Annual 
Meeting of ASEE, at the University 
of Pittsburgh. Recom for 
publication by the Mechanics Divi- 
sion. 
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the submitted examinations and one was 
his original composition. From these, 
the final selections for the standard ex- 
aminations were made. In statics, the 
problems were on truss analysis, equilib- 
rium, friction, non-coplanar forces, and 
centroids and moments of inertia of areas. 
In dynamics, the problems covered kine- 
matics of plane motion, force-acceleration 
analysis, impulse-momentum, work-en- 
ergy, and dynamic reactions by dynamic 
equilibrium or resultant effective forces. 


Analysis of Results 


In November 1958, copies of the ex- 
aminations were sent to approximately 
100 colleges of engineering from every 
section of the nation. By February 1959, 
reports were received from 79 schools of 
which 50 were on statics and 29 on dy- 
namics. In a few instances, reports were 
received from the same school on both 
statics and dynamics. The indications 
are that 75% of the schools requesting 
the examinations used them, a gratifying 
measure of national interest in the proj- 
ect. Separate analyses of the results for 
statics and for dynamics will now be 
presented. The two appendices at the 
end of this report give each school’s 
performance. 


Statics 


To obtain true averages, the number 
of students on each report was multiplied 
by the average grade reported on each 
problem and on the entire examination. 
These values were then totalled as line 1 
of Table I. The average grade attained 
by 5,652 students from 50 schools was 
49.3%. The highest and lowest aver- 
ages reported were respectively 63.7% 
and 38.1% for junior students and 60.7% 
and 25.0% for sophomore students. The 
most difficult problems were numbers 2 
and 5, while the easiest was Problem 4. 
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TABLE I 


Statics EXAMINATION 





















































| 
Total Prob. 1 Prob. 4 Prob. 5 
School ’ Prob. 2 Prob, 3 > Centroids, | E inati 
Reporting | Number of | Truss | equilibrium | Friction a Moments of | "Average 
| ~ | 1 
50 5,652 | $7,916 | 46,288 | 59,121 | 66,262 | 48,998 | 278,385 
x H j a |-—————_ 
Average grade on maxi- 10.24 | 8.20 10.46 | 11.74 | 8.66 | 493 
mum of 20 points | 
(Also average % of | | | | 
total examination) | | 
Average % on basis of 51.2 41.0 | 52.3 58.7 | 43.3 | 
20 points | | | | 
% deviation from ex- | +3.85 — 16.82 +6.08 | +19.06 —12.17 
amination average | | 
Average grade of soph- | 9.88 8.01 | 10.52 | 11.80 | 8.84 49.05 
omores from 35 
schools | 
bs 
Average grade of juniors | 11.36 8.74 10.37 | 140520." 8.20 50.19 
from 15 schools | | | 
Average grade of 653 | 8.59 6.83 10.79 | 10.87 10.12 | 47.20 
sophomores in 2 | 
credit-hr. course in 5 | | | 
schools | | 
rs est oe | ae james | 
Average grade of 421| 12.92 | 10.81 | 10.37 | 11.10 | 9.47 | 54.67 


juniors in 2 credit-hr. | 
course in 4 schools 


An analysis of the students taking the 
examination showed that 73.2% were 
sophomores, 25.6% were juniors, and 
1.2% were seniors. A comparison of 
those schools where predominately sopho- 
mores took the examination with those 
where predominately juniors took the ex- 
amination shows the average overall per- 
formance of the juniors to be slightly bet- 
ter than that of the sophomores. This 
might have been expected because of the 
greater maturity of junior students. How- 
ever, this better performance is outstand- 
ing only in Problem 1 where numerical 
accuracy was stressed. In fact, the 
sophomores did better than the juniors 
on Problems 3, 4, and 5. The conclu- 
sion seems to be that statics can be 
taught as effectively to sophomores as to 
juniors. 





| 
{ 
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As far as course credit is concerned, all 
50 schools assign 3 credit hours except 
9 schools in which the credit varied from 
1.8 to 2.25 hours, and one school which 
apparently assigns 4 credit hours. For 
further comparison, the results reported 
for the 9 schools having a 2-credit course 
are divided between sophomores and 
juniors at the end of Table I. The 653 
sophomores attained an examination aver- 
age of 47.2% whereas the 421 juniors 
achieved an average of 54.7%. Com- 
parison of these results with the overall 
examination average of 49.3% seems to 
indicate that for juniors a 2-credit course 
will be satisfactory, probably because of 
their greater maturity. However, the 
average of 50.19% for all juniors cav- 
tions that the 2-credit juniors were prob- 
ably a better than average group. Ac 
tually, the 2-credit juniors represent only 
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30% of the junior group and only 7.5% problems were fairly even with most suc- 
of all students taking the examination. cess on work-energy. 

: Not all schools reported on the number An analysis of the types of students dis- 
“=== | of correct solutions achieved. Of those closed that only 440 or 16% were sopho- 
“the which did, the per cent of correct solu- mores, the other 84% were juniors. The 
ls, | Examination ; 
of | Average | tions obtained by 3,554 students were: highest and lowest averages reported 
ai Prob. 1-11.6%; Prob. 2-5.7%; Prob. 3— were respectively 64.3% and 33.2% for 
| 278,585 15.9%; Prob. 4-25.2%; Prob. 5—5.7%. juniors, and 62.0% and 39.0% for sopho- 
=a] - | Once again, the relative difficulty of | mores. Since the sample includes only 
6 | 49.3 Problems 2 and 5 is evident, as is the | 4 schools where sophomores took the ex- 

relative success with Problem 4. amination, this comparison is probably 

3 not significant. Even so, the tabulation 

_ |__| Dynamics shows the average performance of the 
| A similar analysis on the results of | sophomores to be only slightly below 
the dynamics examination is tabulated in _ that of the juniors except in the work- 

— Table II. The average grade attained by = energy problem where it is distinctly 

7 2856 students from 29 schools was lower. 

49.2%. The most difficult problem was Of the 29 schools, all assign 3 credit 

A pr Problem 5 dealing with dynamic equilib- hours to dynamics except 5 schools which 

- rium, with Problem 3 on impact being assign 2 to 2.5 credit hours. Of these 
next most difficult. The remaining three five, only one was a sophomore group. 

0 50.19 TABLE IT 

Rae x DyNAMICS EXAMINATION 

2 | 47.20 << Pith ae : 

| | | | 

| Prob, 2 

| e | Total | Prob. 3 Prob. 4 Prob. 5 > es 

| Schools , >; | Prob. 1 Force- k Asie Babe Exa oO 

| seating | — | ed | Aceeleration Porno | A skeet | Eoin peony “ 

Soalil } é Sis | | 
7 | 54.67 2 «=| «(2,856 | 31,268 | 33,490 23,467 | 35,171 | 17,068 | 140,464 

pe Se me eeeoetilineen ieee ae | — = 

| Average grade on maxi- 10.96 | F872 8.24 | 12.32 | 5.97 | 49.2 

ee mum of 20 points | | 

(Also average % of | 

concerned, all } total examination) | | | 
hours except : ; | 
lit varied from Average % on basis of 54.8 58.6 41.2 | 61.6 29.8 | 
- school which | 7) Points | | 
tt hours. Fo | « deviation from ex-| +114 +19.1 —16.3 | +252 | 394 | 
sults reported | amination average 

: | | | 

2-credit course | | 
ghomores and | Average grade of 440/ 9.80 | 11.08 8.16 | 9.88 | 5.22 | 44.14 
e I. The 653} sophomores from 4| | | 
mination aver- | schools | | | 

juniors mae 

A a J Com. | ("tage grade of 2,416] 11.15 | 11.83 8.25 12.76 6.11 50.10 

ot Joe er f » 

ah, the oul juniors from 25 schools | Fat 
1.3% seems 0} Average grade of 237| 10.57 | 11.00 8.09 11.08 4.19 | 44.90 
2-credit course } sophomores in 2 
bly because of }  credit-hr. course in 1 | | 
However, the | school | | 
ll juniors cav- 

Nj 1, | Average grade of 185 952 | 12.42 9.48 12.58 7.02 | 51.02 
ors were pro tl : 
| Ac: | ‘Juniors in 2 credit-hr. | 
e group. nly | Curse in 4 schools | 
.. i. ZZ_--7ZzZ Ea Tn 22 | 





















As shown in Table II, the performance 
of this 2-credit sophomore group was far 
below that of the corresponding junior 
group. Of this latter group, the highest 
average attained on the examination was 
55.5% which was considerably below the 
64.3% maximum score of the 3-credit 
group of juniors. As in the statics ex- 
amination, the average performance of 
the 2-credit junior group was somewhat 
better than that of all juniors. This dif- 
ference suggests that they were a select 
group. Statistically, the 2-credit juniors 
are 7.66% of the entire junior group and 
only 6.47% of all students taking the 
examination. The sample seems to be 
too small to conclude that a 2-credit 
course is satisfactory for juniors. 


Conclusion 


It is the sincere hope of the committee 
that these performance records will be 
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of benefit to the participating schools, 
Where improvement seems indicated, it 


is hoped this will occur. 


Certainly the 


establishment of a national norm, unsat. 
isfactory though it may be from the 
standpoint of problem selection and of 
grading outline, should be of some use 
to each participating school in rating its 


individual performance. 


Perhaps in a 


few years, a new improved series of ex. 
aminations may be a desirable follow-up, 
Should you desire to participate in the 
next series, which will include strength 
of materials, please write to the chairman, 


ARCHIE HIGDON 


HERBERT R. LISSNER 
HERBERT F’. Marco 
GERALD PICKETT 
WiLuiaM B. STILEs 
FERDINAND L. SINGER, Chairman 
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DyNAMICS 

Num 3 Prob. 1 Prob. 2 Prob. 3 Prob. Prob. Zxami- 

School wa és Credit Kine- ie homneal oh —— Ww on Brweae po 

Students Hours matics | Analysis mein Energy Equilibrium | Average 

1 161 3 6 6} 4? 9.6 13.7 7.1 55.7 
2 198 3 14.5 | 11.8 27 15.2 10.1 64.3 
3 156 5 tA | 13.4 3.8 14.0 S37 42.0 
+ 69 3 a1. «| 1237 cys 12.7 4.6 49.3 
5 126 3 (a 11.0 8.0 6.5 PY | 39.0 
6 64 % 9.3 12.9 11.6 9.3 7.7 50.8 
7 23 2 122 16.4 11.0 13.4 8.8 62.0 
8 79 25 8.3 12.1 8.5 2-0 6.1 47.1 
9 99 3 12.1 10.4 8.2 11.7 5.8 48.2 
10 48 25 9.7 11.8 10.7 14.9 8.4 55.5 

i | 

11 46 3 12.5 11.8 9.6 13.6 2.4 | 49.9 
12 69 3 14.7 14.0 8.3 15.2 5.0 | 57.0 
13 94 3 13.3 11.5 8.1 12.5 26 | 480 
14 256 3 7 13.0 9.8 12.6 68° T" faa 
15 237 2 10.6 11.0 8.1 1 42 | “35S 
16 61 3 6.5 1537 8.3 10.8 9.4 48.7 
17 41 3 12.6 10.0 7.6 13.1 3.9 47.2 
18 54 4 10.1 9. 7.4 10.9 7.1 44.8 
19 19 2:5 14.0 16. tl 42:1 4.3 53.8 
20 182 12 9.1 1) — — = - 
21 104 | 3 10.5 i: 9.3 11.2 qed 51.7 
22 188 3 om | 8. 5-1 10.8 4.7 34.4 
23 240 3 ib Bs 11. 9.0 15.4 7.9 55.1 
24 140 3 7.0 10. 3.2 112 0.9 33.2 
a a ee ae 55 | 10.1 53 | 419 
-  ) eb eee 8.0 11.3 11.2 51.6 
25 9.5 11.9 Lit 10.9 8.5 51.9 
3 1T1 1s;1 (BS 12:7 57 50.1 
3 8.9 15.2 12.6 13.0 8.8 58.5 
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APPENDIX II 
STATICS 

| N Sours Prob. 2 | Prob. 5 an) 
oa | a | oe Equi, | Prob. 3 Centroids | Tation 
Students Hours librium | of Tnevtia Average 

1 220 3 4.1 11.7 8.8 47.7 
2 174 2 8.3 12.6 14.2 57.9 
3 41 3 7.3 8.5 73 40.9 
4 79 3 8.2 12.6 7.2 49.0 
5 26 | 3 |} 13.2 | 10.2 12.5 60.0 
6 | 134 2.25 ; 9.6 | 5.0 %, 7.9 40.2 
7 74 3 ; 89 | 16.2 0 12.2 63.2 
8 19 3 . 66 | 15:7 5 8.0 54.2 
°o | is 3 9.0 79 | 104 A 7.2 45.6 
10 | 248 3 8.1 02 | 62 6 12.9 51.1 
11 |) | (66 2 9.1 4.0 9.1 10.4 6.9 39.5 
Sa 2 7.2 7.1 14.4 11.2 9.7 49.5 
13 | 104 3 11.9 8.9 9.2 14.6 10.4 55.1 
a | 3 17.0 9.0 14.0 9.0 12.0 61.0 
15 | 23 3 8.6 7.9 8.5 74 11.3 43.7 
16 | 90 3 10.4 84 | 10.6 6.9 48.3 
| 3 5.4 2.2 5.4 6.7 25.0 
18 97 3 9.8 6.5 8.8 7.9 41.3 
9 | O1 3 11.1 7.3 9.4 6.4 41.8 
20 159 2.67 9.2 9.6 9.5 8.2 48.3 
as | 3 4 7.8 9.8 15.6 = aa 
22 60 3 10.0 5.8 10.7 9.6 47.0 
23 46 3 9.5 6.9 10.4 4.6 41.6 
24 51 3 12.6 8.2 13.8 - 
25 279 3 12.1 7.8 11.4 6.6 49.1 
6 79 2.5 14.0 10.8 12.1 : 10.0 63.7 
27 116 2 12.8 7.2 7.5 f 0.6 47.5 
28 47 3 14.0 12.0 | 11.7 9.3 60.0 
29 162 3 10.3 10.2 12.6 ’ 10.8 53.9 
30 155 3 7.5 7.9 6.8 9. 6.3 38.1 
31 114 4 8.8 6.3 13.9 9.4 6.6 45.0 
32 146 3 7.5 3.8 9.7 11.9 8.1 41.1 
33 63 3 8.9 71 9.5 10.7 9.5 45.6 
| 3 11.6 7.5 11.0 11.0 10.9 52.2 
35 518 3 9.0 | 93 | iL 11.7 10.8 51.8 
36 235 3 12.1 8.2 8.6 14.1 6.0 49.0 
37 244 2 7.5 5.0 12.6 10.7 9.4 45.2 
38 85 3 11.3 7.8 12.8 12.2 9.9 54.0 
39 81 3 11.2 5.7 9.4 10.5 6.6 43.4 
40 100 3 12.0 8.2 12.1 9.1 7.1 48.5 
41 44 2.5 13.4 12.7 11.9 11.3 12.3 61.6 
42 182 1.8 12.4 12.7 11.1 9.2 8.1 53.5 
43 194 3 15.0 8.1 15.9 16.8 me fei 
44 151 3 12.4 8.4 7.9 9.4 8.2 46.3 
45 73 3 10.0 6.0 10.7 13.6 12.9 53.2 
46 136 3 7.5 7.8 9.9 10.4 6.8 42.4 
47 301 3 13.7 11.3 11.0 14.3 10.4 60.7 
48 172 3 9.8 9.5 11.0 9.2 5.6 45.1 
49 27 3 13.0 11.0 17.0 10.0 11.0 62.0 
50 129 3 9.5 73 9.8 10.7 8.2 45.3 
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Introducing Engineering Students to Fluid Mechanics 


Professor of Aeronautical Engineering 


Director of the Garfield Thomas Water Tunnel 


Ordnance Research Laboratory 
The Pennsylvania State University 


It is, in fact, nothing short of a miracle that 
the modern methods of instruction have not 
yet entirely strangled the holy curiosity of in- 
quiry; for this delicate little plant, aside from 
stimulation, stands mainly in need of free- 
dom; without this it goes to wrack and ruin 


without fail._—Albert Einstein. 


The writer acknowledges a significant con- 
tribution by Dr. J. William Holl, Assistant 
Professor at the same University and Lab- 
oratory. 


Introduction 


The problem of introducing engineer- 
ing students to fluid mechanics will be 
discussed here in relation to, and as part 
of the overall problem of undergraduate 
education in engineering. As implied by 
the title, this problem will be outlined 
without endeavoring to find a definite 
solution. Indeed, this writer believes 
that there should not be a unique answer 
to this problem since the variety of solu- 
tions offered by different teachers and 
engineers appears to be the only way 
to meet the corresponding variety in the 
thinking of students. 

The writer discusses the problem from 
the point of view of the teacher as well 
as from that of the employer of engineer- 
ing graduates in the field of research and 
development. He feels that in the light 
of present-day technical requirements the 
preparation of engineering graduates is 
clearly deficient and that the problem 
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discussed here is therefore part of one 
of the most serious problems of our times, 

The views expressed are personal opin- 
ions of the writer, and are not to be in. 
terpreted as being in agreement or in 
disagreement with views or educational 
policies at The Pennsylvania State Uni- 
versity. 


What Should Be Taught? 


The explosive expansion of engineering 
during the last decades places a new sit- 
uation before the teachers of engineering. 
If engineering were to be taught today 
with the same attention to specific areas 
of application as was possible half or 
even a quarter of a century ago, one of 
two major changes would have to be 
made—either to divide engineering edv- 
cation into a much larger number of 
fields than is traditional, compelling the 
student to choose a narrow specialty prac- 
tically from the start of his professional 
education, or to double the time devoted 
to undergraduate education. The first 
solution would deprive us of broadly edu- 
cated engineers competent to direct ma- 
jor engineering projects; the second, even 
if it were possible, would delay the time 
of entrance into practical engineering 
work to such an extent as to present an 
intolerable engineering manpower prob- 
lem. 

The answer that is being given today 
is, of course, that we are teaching in our 
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undergraduate schools only the “funda- 
mentals” of engineering, leaving special- 
ization to the subsequent career of the 
engineer or to postgraduate studies. This 
answer is quite reasonable but it leaves 
at least two problems open: first, what 
are truly “engineering fundamentals”? 
and second, are we willing to accept the 
practical consequences of this principle? 

Addressing ourselves first to the second 
question, the practical consequence would 
be that we can no longer aim to “train” 
our engineering students to become profi- 
cient in the execution of specific engi- 
neering tasks. The writer believes this 
consequence to be quite inescapable, but 
it must be admitted that it is in conflict 
with the frequently held contention that 
“our graduates are expected to know how 
to measure the flow of water with an 
orifice meter or a weir.” This they can 
learn in the field if they are “well edu- 
cated” in a sense the writer hopes will 
become clearer in the course of this dis- 
cussion, and if they have come to know 
the process of application by a few care- 
fully treated examples. THIS MEANS 
THAT WE ARE TO PREPARE OUR 
GRADUATES TO LEARN FOR THEM- 
SELVES WHAT THEY WILL NEED 
TO KNOW. 

The preceding conclusion obviously re- 
turns us to the first question, what are 
“engineering fundamentals”? 

Today engineering is applied science, 
or the application of science, and the sci- 
ences to be applied are obviously an es- 
sential part of the “fundamentals” in the 
field of engineering concerned. The sci- 
ences fundamental to fluid mechanics are 
mathematics and classical physics; in- 
deed, fluid mechanics may well be con- 
sidered as a part of classical physics. 

The logical consequence of this reason- 
ing is that undergraduate work for future 
engineers should consist of mathematics, 
physics, and chemistry, with only slight 
modifications according to the plans for 
a future career. Fluid mechanics would 


then appear as part of a course on the 
mechanics of continuous media. 

The last conclusion is essentially cor- 
rect, because modern engineering de- 
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mands categorically a thorough under- 
standing of the underlying mathematical- 
physical principles. The better our 
graduates acquire this understanding, the 
better they will be prepared to meet the 
requirements of the future. Nothing that 
will be said in this paper should be in- 
terpreted as being in conflict with this 
fact. 

Yet, in addition to this knowledge of 
the mathematical-physical principles, the 
engineer needs something else—namely 
the ability and the interest to use this 
knowledge for the solution of practical 
problems. It is particularly in the crea- 
tion of a new structure, machine, or proc- 
ess that modern engineering often fails to 
meet the demands of our times. Though 
we do not know exactly how to cultivate 
this creative ability, we do know that it 
depends to a large extent on the specific 
ability to think geometrically in three 
dimensions and in concrete physical 
terms. Thus, in addition to a thorough 
knowledge of certain chapters in the book 
of nature, which is written in mathemat- 
ical symbols, the engineer needs a vivid 
and dependable mental picture of the 
geometric and physical meaning of every 
symbol and operation involved. This 
necessity must be recognized from the 
beginning in the presentation of a phys- 
ical subject such as fluid mechanics. 

Thus in answer to the question of what 
should be taught, we found first that we 
cannot teach all foreseeable applications. 
Instead we must teach the underlying 
mathematical-physical principles _ thor- 
oughly, and in addition must create a 
dependable mental picture of the geo- 
metric and physical meaning of every 
element of knowledge. The applications 
can only be illustrated by relatively few 
examples, selected in accordance with 
the personal experience of the individual 
teacher. 


* Dr. Theodore von Karman pointed out 
that an engineer must know the principles of 
the mathematical-physical sciences as they 
really are, although he cannot be expected to 
master details of these sciences as well as the 
mathematician, physicist or chemist. 











How Should the Subject Be Taught? 


So far the problem of teaching fluid 
mechanics to engineers has been outlined 
only with respect to the subject in rela- 
tion to the technical requirements of en- 


recognize the abilities and interests of 
the students as an essential element in 
the problem of teaching engineering. 
The latter is, in fact, one of the most im- 
portant aspects of this problem since any 
success in engineering education is highly 
doubtful as long as undergraduate stu- 
dents are motivated chiefly by the desire 
to achieve their degrees or by the fear 
of failure to do so. 

Competent engineering educators have 
suggested that our students must be 
expected to recognize the necessity of 
studying engineering the way it really is, 
not the way individual students would 
like to have it. In other words the sub- 
ject should not be adjusted to the inter- 
ests or abilities of the students. Bypass- 
ing the psychological problems involved, 
this contention could be valid only if the 
requirements of what should be taught 
were “singled-valued.” It has been 
shown, however, that this is not true in- 
sofar as the engineer needs a thorough 
knowledge of the mathematical-physical 
principles as well as the ability to imagine 
creatively new forms or combinations of 
elements before they exist. Thus variety 
in the abilities and interests of students is 
found to agree with the practical require- 
ments of actual engineering work. 

Our present ways of teaching, par- 
ticularly in schools that emphasize the sci- 
entific content of modern engineering, 
reward and cultivate almost exclusively 
the ability to think abstractly and to han- 
dle formal operations with mathematical 
symbols. Since neither the necessity nor 
the value of mathematical procedures can 
be questioned, one might ask whether 
this emphasis in modern engineering edu- 
cation is not fully justified. 

There can be no doubt that we need 
today engineers with a better knowledge 
in the mathematical-physical sciences 
than was offered by the older type of 
conventional training in the classical fields 


gineering. This consideration fails to 
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of engineering. However, as indicated 
before, there exists also a desperate short. 
age of engineers capable and willing to 
produce a new structure, machine, proc- 
ess. This situation has been recognized 
by the current interest in “creative engi. 
neering,” clearly demonstrating that we 
have lost some of this all-important aspect 
of true engineering. It has already been 
pointed out that creative ability in engi- 
neering is usually dependent, among 
other things, on the special ability to vis. 
ualize geometric or physical combinations 
in three dimensions. This ability, how- 
ever, might occur as an alternate to the 
ability of abstract thinking and procedure 
according to established rules. Thus the 
natural selection connected with today’s 
methods of teaching engineering may 
eliminate some of the most promising en- 
gineering students, namely those whose 
thinking is predominantly geometric or 
physical. 

Furthermore, it must be admitted that 
present-day engineering curricula offer 
relatively little opportunity or incentive 
to develop and to exercise creative abil- 
ities. The writer recalls the thrill he ex- 
perienced as an undergraduate when he 
designed for the first time a simple ma- 
chine, feeling the ability to calculate the 
required moment of inertia of the fly- 
wheel, the size of the beam that had to 
withstand the calculated loads, and the 
power and speed changes of the driving 
motor. It was all very simple, but it 
connected for the first time the abstract 
subject of mechanics with the practical 
world of engineering. We are largely 
depriving our students of this thrill of 
simple accomplishment. 

The pressure of the ever-expanding 
curriculum and the increasing complica- 
tion of engineering subjects make it quite 
difficult today to satisfy this more than 
welcome desire of practical accomplish- 
ment in engineering. The answer to this 
problem is no doubt hard to find. How- 
ever, until we see our way more clearly 
we should at least insist that the ability 
to reason geometrically and in direct 
physical terms can achieve some recoghi- 
tion in competition with the ability of 
abstract thinking and procedure. 
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The Teaching of Fluid Mechanics 


On the basis of the foregoing consid- 
erations, an attempt will now be made to 
arrive at some general conclusions with 
regard to the problem discussed in this 
paper: 

Considering that in our times only 
fundamental and broad subjects can be 
tolerated in our undergraduate engineer- 
ing curricula, the first question to be 
answered is whether or not fluid me- 
chanics is such a subject. 

The answer is believed to be “yes,” 
provided “fluid mechanics” deals with 
something of more general significance 
than the particular flow problems con- 
cemed. This is true, for example, as far 
as it constitutes an introduction to the 
treatment of VECTOR FIELDS. Other 
examples are the concept of the boundary 
layer, the theory of turbulence, and the 
principles of similitude, all of which have 
significance well beyond the field of fluid 
mechanics. If, for example, electrical 
engineers receive their introduction to 
the mechanics of vector fields in terms of 
electrostatics or magnetostatics, a course 
in fluid mechanics may not be necessary. 
However, the flow of fluids seems to offer 
a particularly favorable example for illus- 
trating the physical facts and the mean- 
ing of the mathematical symbols used to 
describe such fields. In fact, the student 
who finds vector analysis difficult to grasp 
as an abstract discipline should be given 
the opportunity to study this discipline 
first in terms of the physical concepts of 
fluid mechanics. 

Does this mean that fluid mechanics 
teaching should start with two- or three- 
dimensional flow problems? This writer 
believes the answer is “no,” not only be- 
cause of the power of one-dimensional 
reasoning as a tool, but principally be- 
cause it is essential for engineers to start 
any consideration of a new field by the 
simplest theoretical means possible. It 
should be shown to what type of flow 
problems the one-dimensional approach 
properly applies and where it breaks 
down. The flow over an airfoil in the 
infinitely extended stream is an excellent 
example for the limits of one-dimensional 
reasoning. The concept of circulation 
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can be introduced here to good advan- 
tage even if this is the first time that the 
class is confronted with the concept of 
a line integral. The necessity of this 
apparently complicated reasoning should 
be evident from the previously demon- 
strated failure of one-dimensional con- 
cepts to meet the actual physical situa- 
tion. Engineers will be interested in 
the tie between one- and two-dimensional 
reasoning demonstrated by cascade con- 
siderations of turbomachinery. 

The principle of a “conservative vector 
field” in terms of a potential flow field 
should be introduced. The presentation 
should include the geometric properties 
of such a field. The potential lines or 
surfaces may be introduced as “cross- 
sections” of the flow, and then related 
to the rigorous mathematical description. 
Whether two- or three-dimensional flow 
fields should be considered first depends 
entirely on the teacher. 

The limits of the theory of “perfect” 
fluid must be strongly brought out be- 
cause they involve the general principle 
of the boundary layer in connection with 
the idea that any theory has but a limited 
range of physical applicability. How- 
ever, the extent to which frictional effects 
are considered depends entirely on the 
particular course or teacher. Since it is 
hopeless to try to cover everything, no 
effort is justified to cover “as much as 
possible.” It is much more important to 
discuss whatever is covered quite thor- 
oughly and, if possible, from more than 
one point of view. The physical and 
geometric concepts require considerable 
time for a good presentation, because 
they must be coupled with the mathe- 
matical language. 

To meet diverse abilities among the 
students as well as different requirements 
in practice, it may be well to conduct 
different, parallel courses in fluid me- 
chanics. Rather than divide the treat- 
ment of the subject according to fields 
of application (such as fluid mechanics 
for civil engineers, for mechanical engi- 
neers, for aeronautical engineers) it may 
be better to divide it by the form of treat- 
ment, i.e., according to the philosophy 
and experience of the teacher. A highly 
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systematic, mathematical treatment may 
be as important for civil engineers as for 
aeronautical engineers, and the same is 
true for a form of treatment on a more 
geometric-physical basis. As long as this 
division does not ignore the geometric- 


physical aspects in the first treatment and | 


includes a good mathematical presenta- 
tion in the second, the student should be 
free to select, under competent guidance, 
either form of treatment, since both treat- 
ments can cover essentially the same field 
of subjects. 

The most difficult requirement to meet 
in the teaching of fluid mechanics is that 
of presenting practical examples capable 
of meeting the natural desire and the 
practical need of creative accomplish- 
ment. It is hoped that available experi- 
ence and knowledge in the teaching of 
“creative engineering” can be used in 
fluid mechanics (as well as in other dis- 
ciplines of engineering) at an early state 
in the development of this subject. It 
seems that simple momentum considera- 
tions, principles of similitude, and per- 
haps some energy considerations can be 
used very early to guide the students in 
seeking simple, approximate answers to 
some questions to which the individual 
student would like to find an answer. At 
all events a determined effort is indicated 
to meet this perhaps most important of 
all requirements regarding engineering 
education. 
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Conclusions 


Some conclusions that have emerged 
from the preceding remarks can be 
summed up as follows: 


a. To strive for completeness of oy. 
erage is hopeless. The objective cannot 
rightly be to enable the student to cany 
out specific operations, but only to illus. 
trate to him the path of reasoning from 
the simplest concepts and observations to 
more advanced ideas involving, for ex. 
ample, that of a vector field. 

b. The subject matter should always 
be selected according to the experience 
of the teacher so as to permit the most 
vivid demonstration of general principles 
by a few practical examples. 

c. Uniformity of subject treatment js 
not only unnecessary but undesirable. 
Variations in treatment between different 
teachers and courses are necessary to ac- 
commodate different types of thinking 
among the students, as well as different 
requirements in practice. 

d. The physical and/or geometric sig- 
nificance of mathematical symbols and 
operations should constitute a major part 
of the presentation. 

e. A serious attempt should be made 
to permit an early, simple application of 
the subject covered to some practical sit- 
uation, giving the students an oppor- 
tunity to use educated imagination and 
personal initiative. 


CONFEDERATION OF ENGINEERING PROFESSION IN CANADA 


The Engineering Institute of Canada has announced that, as a result of a 
plebescite of its corporate members, about 95% of those voting were in favor of 
continuing negotiations with the Canadian Council of Professional Engineers, with 
the object of joining a single national body that would consolidate these two 


organizations. 


As a result of this vote, the Engineering Institute of Canada will now proceed, 
jointly with the Canadian Council of Professional Engineers, to establish the Engi- 


neers Confederation Commission. 


This new 25-man Commission will be charged 


with the responsibility of drawing up detailed proposals for a charter and by-laws 


for the suggested new national body. 


These proposals will then be submitted to 
the membership of both bodies for ratification. 
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Deflection of Beams 


fF, W. NIEDENFUHR 


Associate Professor of Engineering Mechanics 
The Ohio State University 
Columbus, Ohio 


Recommended for publication by the Mechanics Division 


Introduction 


Over twenty years ago, Hetenyi (1) 
published an exquisite method of solving 
problems of beam deflection. This 
method does not seem to have received 
any attention in this country, although 
Conway (2) has noted it in a British text. 
Professor Hetenyi’s work is based on an 
assumed Maclaurin expansion of the 
equation of the elastic line, but as origi- 
nally presented, the method did not ac- 
count for discontinuous loads on the 
beam, and this may be the reason why it 
has not gained popularity. The purpose 
of this note is to correct this shortcoming 
and to attempt to publicize Hetenyi’s 
work. This method appears to the 
writer to be so clear and easy to use as 
wellas being more rapid than other known 
methods that it is well worth inclusion in 
first courses on strength of materials. 
The particular advantage is that stati- 
cally indeterminate beams are as easily 
set up as statically determinate ones. 

The equation to be solved is for a 
wiform beam: 


Diy = q/EI (1) 


where D = d/dx and q = q(z2) is the load 
per unit length on the beam. JF is the 
stiffness. 

The solution of Eq. (1) is: 
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2 
y= Cot Cit t+ Cra 


Cc x 1 p- " 
=—— 331+ Hy q(x) (2) 


where D(x) -f q(x)dzx, an indefi- 
0 


nite integral of q(x). 

Since we obtain D~‘g by integrating 
q(x) from zero to x four times in succes- 
sion, it follows that Dg = Dg = D~“q 
= D~‘qg = 0 at x = 0 and the unknown 
coefficients of Eq. (2) can be determined. 
In fact, 


Co = y (0) 
C; = y'(0) 
C, = y” (0) = M(0)/EI 


Cs = y’"(0) = Q(0)/EI (3) 


as can be seen by evaluating Eq. (2) and 
its first three derivatives at the point 
zx =0. Here use has been made of the 
convention that loads and deflections are 
positive upward. M(0) and Q(0) are, 
of course, the bending moment and shear 
force evaluated at x = 0. 

The solution of Eq. (1) may now be 
written: 


y = y(0) + y'(0)z 


oy [wo 7 +0(0) Z+D~4| (4) 


EI 


A few examples will serve to show the 
application of Eq. (4). 





Example 1. The beam of Figure 1 has 
for its elastic line the curve: 
y=0+0 
1 wl? xz? whe? wet ? 
ET wee ; sd ) 
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Example 2. The beam of Figure 2 has 
for its elastic line the curve: 


y = 0 — box 


i! wha ww 2* . 
+ alot SF - Fa 





where —6o is the unknown slope at the 
left end of the beam. This quantity is 
easily found by equating the deflection 
to zero at x = L. 

Example 3. The beam of Figure 3 has 
for its elastic line the curve: 


1 x 
y=0+047 [40% 


x* x‘ w x? ie 
i las a = | 7) 
where Mp and Q» are the unknown mo- 
ment and shear at the left end. These 
quantities are easily found by equating 
the deflection and slope to zero at x = L. 
When the load function, q(x), is dis- 
continuous, as for instance in the case of 
a concentrated load, the solution is 
formally the same. However in this 
case we have to deal with the integration 
of discontinuous functions. The condi- 
tions of continuity of slope and deflection 
of the beam are met, since the third and 
fourth indefinite integrals of the load 
function are continuous. Figure 4 shows 
a positive load, P, acting at the point 
x =a, and its first four indefinite inte- 
grals. These are: 


y 
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Fia. 3. 
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D°q: Concentrated load at x =a 
Dg = D-*q = D-*q = D~*q =0 for r£a 


and forz > a: 


(S 


D7g=P 

D~q = P(x — a) 
D~*q = P(x — a)?/2! 
D~‘q = P(x — a)*/3! 


The reader will easily verify that the cor- 
responding fourth integral for a clock- 
wise moment of magnitude M located at 
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Fia. 6. 


D@=0 forz Sa; 


D-y = M(x — a)?/2! (9) 


Example 4. The beam of Figure 5 has 
for its elastic line the curve defined by 
Eqs. (10) and (11). Where use has been 
made of Eq. (9): 


forz >a. 


l x? z3 
I= 7g [Mos + OF | 


valid O<2sSa (10) 





Example 5. Rather highly indeter- 
1 2? ~ a) minate beams can be handled with no 
'= 57 [vos Qoe on yh | conceptual difficulty. The redundant 
: beam of Figure 6 yields the following set 
valid a<2¢S £2. (YY) of equations: 
3 yd 
Ely = My) — 2+ Qo oe rsl, 
Sat ose Li<rSLz 
et 
Ely= My — +005 = —-+R,(2—L,)*/6+ R(x — Le)*/6 I2<zsLz 
4 
Ely= M.— = +Qon—' Spt Ri(e—Ls)?/6-+ Ra(v—Ls)*/6-+Ra(x—Ls)*/6 L3:<zsSky 





The quantities Mo and Qo represent 
the unknown moment and shear at the 
left end of the beam, and are found by 
the conditions that the slope and deflec- 
tion are zero at x = L (from Eq. (11)). 
This problem actually is one which might 
be expected to be of more than ordinary 
difficulty for a sophomore if attempted 
by conventional methods, but the manip- 
ulations here do not appear to be unduly 
confusing or lengthy. 


(1: 
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;quations (12) contain five unknowns, Equation (14) is in most cases not 4s 
Mo, Qo, Ri, R2, Rs, which can be solved easily handled as Eq. (4), but it can by 
for by the four conditions of zero dis- used in exactly the same manner, anj 
placement at x = Ly, L2, Ls, Ly and the forma: & valuable basis dor sami 
condition of zero slope at x = Ly. samaeietien detente | 

When we have to deal with a beam of P procedures. 
non-uniform cross section the equation 


to be solved is: References 
D{EIDy]=4q (13) | 
The solution can be written down as be- a) peices id ——, a 4 
rae arying Cross Section.” Journal ¢ 
' ; Applied Mechanics, Vol. 4, No. 2 
y=y(0)+y'(0)x+M (0) D> ( EI ) 1937. 
> ° (2) H. D. Conway, Aircraft Strength of 
wid 2 af OM Materials. Chapman and Hall, Lon. 
Q(0)D= | — )+D7(—-). (14 . ee 
+o (i )+ ( EI ) saad don, 1947. 
NEW DEANS 


Professor Gordon S. Brown became Dean of the School of Engineering at the 
Massachusetts Institute of Technology on July 1 of this year. He succeeded Dean C. 
Richard Soderberg. 

Dean Brown received the Lamme Award in 1959 and the George Westinghous: 
Award in 1952. He is particularly noted for his work in the development of education 
in the electrical engineering sciences. He has been a member of ASEE since 1946. 

Dale R. Corson, Professor of Engineering Physics and Chairman of the Comel 
Physics Department, has been named Dean of the College of Engineering by the 
Trustees of Cornell University. Dean Corson succeeded Dean S. C. Hollister on July | 
when the latter retired from the post which he had held for the past 22 years. 

He has served as a member of the Special Committee on Space Technology of the 
National Advisory Committee for Aeronautics, and as a member of the Technicdl 
Advisory Panel on Atomic Energy of the Department of Defense. He has also served 
as a consultant to various other industrial and government electronics and missil 
activities. 

He received the A.B. degree from the College of Emporia in 1934, the M.A. from 
the University of Kansas in 1935 and the Ph.D. from the University of California i 
1938. Prior to World War II he was on the faculty of the University of California ani 
of the University of Missouri. 

Dr. Joseph L. McCarthy, Professor of Chemical Engineering at the University 
of Washington, was appointed dean of the University’s Graduate School by the Board 
of Regents. Professor McCarthy assumed his new post on July 1, 1959. He succeeded 
Dr. Henry A. Burd, Professor Emeritus in Marketing, who had been acting dean 
the University’s Graduate School since September, 1955. 
Dean McCarthy has been a member of ASEE since 1949. 
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What's Going On in ASEE? 
Annual Report of the Secretary—1958-59 


(Abridged, to avoid duplication with reports of other officers, but no items are omitted. ) 


1. Finances. The pro-forma statement 
indicates that receipts will just about 
equal the budget total of $117,290 and 
that disbursements will be about $2,000 
more than the budget. It is recom- 
mended that, if the audit is in reasonable 
agreement with the pro forma statement, 


ployment of a half-time Assistant Secre- 
tary. It was not possible to increase the 
reserve for emergencies from $5,000 to 
$10,000 and still have a balanced budget. 

3. Individual Membership. Some 
comparative statistics for the past few 
years follow: 











Year | 





55-56 56-57 57-58 58-59 
Yearbook, individual members 7,548 7,450 8,057 8,753! 
New members 639 835 1,040 969 
Life members | 23 9 | 18 26 
Resignations | 297 210 129 219 
Deaths 51 45 38 51 
Delinquent one year’s dues | 352 364 362 418 
Delinquent two year’s dues | 266 181 184 154 
(to be dropped) 

Address unknown 73 13 7 24 
Individual dues—income $57,070 


$53,343 





$5,000 be transferred from the general 
fund to the reserve for emergencies, any 
deficiency coming from the reserve for 
special projects, which amounts to about 
$4,350. The increased activity in all 
aspects of the Society’s work, and par- 
ticularly the special projects, make it 
necessary to include an indirect charge 
of at least 5% in all contracts and grants. 
The dues of members should not be used 
directly or indirectly to aid special proj- 
ects which are separately financed. 

2. Budget for 1958-59. The proposed 
budget of $132,200 is about $15,000 
above that for last year. A continued 
increase in both individual and industrial 
memberships is expected. Advertising 
income is increased about 5% because of 
the major promotional effort now getting 
underway. The major increase, however, 
comes from an increase in individual dues 
of $1.00 per member. The increases in 
disbursement are primarily to meet cost 
kvels established during the current year, 
for increases in salaries; and for the em- 


$54,127 $61,137 

The YET membership campaign was 
effective, but every effort still needs to 
be made to expand membership. At 
many institutions, particularly the larger 
ones, the potential is still great, and it is 
recommended that the YET’s be asked to 
continue their efforts to promote member- 
ship and that the deans of engineering, 
through ECAC, actively cooperate. It is 
again recommended that the Executive 
Committee of each Division critically ex- 
amine its membership and submit names 
of outstanding men who should be mem- 
bers to the Secretary so they can be in- 
vited to join by a letter from the Presi- 
dent and a follow-up from the Division 
Chairman. This is particularly important 
for those newer areas of science having 
an impact on engineering education. 

4, Institutional Membership. Trends 
for the past few years are indicated by 
the following figures, which are the Year- 
book totals, except for June 9, 1959: 
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Feb. | Feb. | Feb. | Feb. | June 
| 56 57 | $8 | 59 | 59 

| | 
Active | 148 | 152 | 152 | 154 | 154 
Industrial | 110!) 131!) 132 | 147 | 170 
Associate | — | — | 9| 9} 14 
Affiliate 29 | 39! 41 | 56 | 64 


| | 


! Industrial and associate not separated. 





The number of industrial members dis- 
continuing membership during the year 
is 3, as compared to 6 for last year. Five 
have not paid dues for the current year, 
whereas only 2 were in that category last 
year. 

5. Subscriptions. The number of paid 
subscribers as of June 10 is 497. This is 
an increase of 15% over last year. There 
seems to be a steady growth, and ac- 
curate records now are being maintained. 
The listing of the JouRNAL in the publica- 
tions of some of the subscription agencies 
has been continued. 

6. Publications. High quality papers 
are being received at an increasing rate. 
There is a backlog of 230 papers await- 
ing action, so the immediate problem is 
one of selection rather than of numbers. 
Four hundred and fifteen of the 736 pa- 
pers on hand or received came from 
sources other than the annual meeting. 
The advertising income increased about 
$1,100 or 4.6%, even though the num- 
ber of pages decreased an average of 1.9 
pages per issue, or 10.5%. This apparent 
contradiction results from all advertising 
now being at the increased rate initiated 
last year. A comprehensive campaign to 
increase advertising is now underway. 
The ultimate objective is to have advertis- 
ing income equal the printing costs, but 
achieving this in less than two or three 
years is improbable. Having the Editor 
on a half-time basis is a great improve- 
ment and the unsolicited compliments be- 
ing received about the JouRNAL indicate 
that the greatly increased time and effort 
devoted to it are bearing fruit. It also is 
important to note that an Editorial Com- 
mittee is being formed to aid the Editor 
in the selection of papers. 

Publications resulting from _ special 
studies by the Society during the year 


were: 
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1. Engineering Education Exchange 
Mission to the Soviet Union (254) 
2. Scientific and Engineering Map. 
power Requirements for College 
and University Atomic Energy Ao. 
tivities (25¢) 
3. Teaching Tomorrow’s  Engineex 
(free) 
4, Report on the Indian Institute ¢ 
Technology at Kanpur (not for 
sale) 


Annex to the Report on the Indian 
Institute of Technology at Kanpw 


Reports of Laboratory Consultants 
for the Indian Institute of Tech. 
nology at Kanpur, Part I 


Reports of Laboratory Consultant 
for the Indian Institute of Tech. 
nology at Kanpur, Part II 


In addition, there were the following 
publications of a miscellaneous nature: 


1. Nuclear Energy Education News. 
letter, 10 issues (free) 

2. A new brochure on Industrial Men- 
bership 

3. Salaries and Income of Engineering 
Teachers 1958 (by EJC for EjC 
and ASEE) (25¢) 

4. Trends in Freshman Engineering 
Enrollment (by EJC for EJC and 
ASEE) 

5. Distribution of 9 news releases, no 
related to Annual Meeting 


It also should be mentioned that the edit 
ing of ECRC’s biennial Research Review 
is being transferred to the Editor of the 
JourNnaL and that work on the 195! 
edition is underway. 

7. Office Staff. The secretary devotes 
75% of his time to ASEE during the ac 
demic year and full-time during the sum 
mer. The Editor is on a half-time basi 
throughout the year. The six full-time 
office secretaries and a part-time sti: 
dent girl make the staff the largest it has 
ever been. 

The Secretary also was again relieved 
of one-quarter teaching to administer the 
ASEE-AEC Summer Institute program 
Thus, actually, the Secretary was fill 
time with ASEE for the year. 
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8. Office Equipment. Additional fur- 

niture and equipment for the new As- 

sistant Secretary will need to be pur- 

chased. In addition, the following equip- 

ment is needed to economize the time of 

the staff: 


1. A ditto machine for producing ten 
to fifty copies of a letter. 

9, A duplicating machine to avoid re- 
typing to get extra copies of letters 
received. 

3. A new mimeograph machine in or- 
der to get better copy. 


It is not believed the proposed budget 
can include the purchase of all this equip- 
ment, but it is needed. A local commit- 
tee to study the transfer of records to an 
automatic system has not yet been 
selected. 

9. Secretary’s Travel. During the year 
the Secretary made 26 trips to attend 34 
conferences and meetings. For the first 
time since becoming Secretary a limited 
number of speaking and writing invita- 
tions were accepted. A number of the 
meetings attended, other than those di- 
rectly related to ASEE activities, pertain 
to the National Defense Education Act 
for 1958. The lack of close contact with 
EJC and its Secretaries Committee per- 
sists, but the relationship with appro- 
priate Washington offices has improved 
a little. 

10. Public Relations. This still is a 
weak aspect of the Society’s operations. 
Mr. J. I. Mattill is to be congratulated 
for accomplishing what he does by means 
of his long-distance operations. His ar- 
rangements for press conferences and 
news releases for the Exchange Mission 
to the Soviet Union are particularly ap- 
preciated. At Berkeley excellent coop- 
eration from the public relations staff was 
obtained, and Mr. Mattill is to be con- 
gratulated and thanked for his ever will- 
ingness to beat the drums for ASEE. 

Nine news releases, other than those 
at the Annual Meeting, were distributed 
during the year, as compared to six for 
last year. If ASEE is to speak for engi- 
neering education, and if ASEE is to be 
recognized by scientific and Federal or- 
ganizations as a force to be considered 
and whose opinions are to be sought, the 
efforts to inform them of what we are 
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doing and what we think must be in- 
creased. It is desirable that thought be 
given to the employment of a half-time 
staff member to handle news releases, 
brochures, etc. Such a person also 
would be expected to work with national 
officers in regard to their speeches, do 
some work with Sections, and be re- 
sponsible for operating the press room 
during the Annual Meeting. 

11. Industrial Fellowships. The fourth 
Leeds and Northrup industrial fellowship 
was awarded to Washington University, 
St. Louis. The Committee made no 
progress on a brochure, and the same is 
true of efforts to obtain additional fellow- 
ships. Leeds and Northrup is disap- 
pointed by ASEE’s inactivity, but is en- 
couraged by ASEE’s reaffirmation of the 
program. 

12. YET Paper Contest. Only 11 pa- 
pers were submitted in all of the Section 
contests and only 6 in the national con- 
test. In addition, the quality was not 
considered to be very good by the na- 
tional judges. It is strongly recom- 
mended that the contest be discontinued. 
It just isn’t worth the $500 direct costs 
and the time and trouble required for 
distribution of the brochure, etc. 

13. Summer Schools. Two summer 
schools materialized. One is sponsored 
by the Humanistic-Social and English Di- 
visions on “Follow Up to the Report on 
General Education in Engineering.” The 
other is sponsored by the Engineering 
Fconomy Division and is on “Applica- 
tions of Economic Evaluation in Indus- 
try.” Both were held in Pittsburgh in 
conjunction with the Annual Meeting. 

14. Mid-Winter Meetings. The Rela- 
tions with Industry, Engineering Graph- 
ics and Cooperative Education Divisions 
held their usual meetings. RWI’s Col- 
lege-Industry Conference at the Univer- 
sity of Houston on January 30 and 31 
was by far the biggest and best ever held. 
The Engineering Graphics Division met 
in Detroit on January 21-23, and the 
Co-op Division in Chicago on January 
7-9. 

15. ECAC. The exchange of informa- 
tion during the year was good. Some 
reorganization of committees as suggested 
by ECAC would be in order. There are 
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many areas in which the Council can 
work, and its continued activity indicates 
a desire to do so. 

16. ECRC. The editing of the bien- 
nial Research Review is progressing as 
a joint effort of the Editor of the JouRNAL 
and the Secretary of ECRC. Distribu- 
tion will be by the office of the Secretary. 
The initiation of a study of Research in 
the Teaching of Engineers indicates a 
major shift in interest and the entire So- 
ciety should support any project which 
develops. 

17. Projects 

a. Humanistic-Social Research Follow- 
up: G. A. Gullette, Chairman. The 
project is being brought to a close with 
the summer school being jointly spon- 
sored by the Humanistic-Social and Eng- 
lish Divisions. It is recommended that 
any funds left in the account after sum- 
mer school expenses have been paid be 
transferred to the “reserve for special 
projects.” 

b. Survey of Technical Institute Edu- 
cation: K. L. Holderman, Chairman. The 
final report will be published in Septem- 
ber, but a brief summary will be avail- 
able at the Annual Meeting. The Mc- 
Graw-Hill Book Company will publish 
the report in book form, and 2,000 copies 
will be available in paper-back form for 
distribution by ASEE. 

c. ASEE-AEC Summer Institutes on 
Nuclear Energy: Nuclear Committee. 
The six jointly sponsored summer insti- 
tutes and the attendance at each are as 
follows: 


Basic Course 


1) North Carolina State and Oak 
Ridge National Laboratory 30 
Cornell University and Brookhaven 
National Laboratory 30 


Advanced Courses 
3) Reactor Operation and Design, 
University of Michigan 19 
4) Specialized Nuclear Studies, Ar- 
gonne National Laboratory 19 
5) Chemical Processing, Hanford 
Works, General Electric Company 8 


Technical Institute 


6) Pennsylvania State University and 
Argonne National Laboratory 22 


2 


~— 


Total 128 
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For each institute the applicants were 
screened by a committee to determine the 
adequacy of background and appropri. 
ateness of taking the course. To admin. 
ister the program the Secretary was re. 
leased from his teaching duties one-quar. 
ter time for the academic year and the 
salary increment charged to the project, 
Plans are developing for additional jp. 
stitutes next summer, and it seems as 
though programs will be finalized a 
earlier dates than in the past. 

d. Technical Institute Book: S. C. Hol. 
lister, Acting Chairman. The recom. 
mendations of the Committee have not 
been carried out, the bottle-neck being 
the Secretary of the Society. About 
$5,000 remains in the fund. 

e. Development of Engineering Facul- 
ties: H. L. Hazen, Chairman. This con- 
mittee had another busy year, culminat. 
ing in the report “Teaching Tomorrows 
Engineers,” which is designed to encow- 
age students to go into engineering teach- 
ing as acareer. The booklet is being dis. 
tributed through the Office of the Secre- 
tary at no charge. Professor Harold A. 
Foecke, Director of the project, has been 
visiting colleges of engineering having 
worthy development projects. A brief 
report to the Society will be made at the 
Annual Meeting. Support also was given 
to the publication of EJC of “Salaries 
and Earnings of Engineering Teachers, 
1958.” This project is a good example 
of how a project can indirectly add con- 
siderable work to the Office of the Secre- 
tary, and it is hoped a 5% indirect cost 
item can be included in next year’s grant 
from the Ford Foundation, the current 
sponsor of the project. 

f. Nuclear Energy Education News- 
letter: About 1,400 copies have been 
sent out monthly throughout the aca- 
demic year. The text is prepared by 
Professor V. E. Bergdolt of Purdue Uni- 
versity. The Office of the Secretary 
maintains the mailing list and addresses 
the envelopes. This now is one item it 
the contract with AEC for the Summer 
Institutes. 

g. Educational Mission to India: W. 
E. Stirton, Director, N. W. Dougherty, 
Deputy Director. At the request of the 
International Cooperation Administration 
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a team of seven was hurriedly assembled 
and sent to India for two months to make 
a feasibility study for the establishment 
of an institute of technology at Kanpur. 
A report was submitted to the Govern- 
ment of India before the team left that 
country, and it was accepted. Conse- 
quently an annex report giving specific 
information on space, staff, facilities, 
equipment, housing, administration, cost, 
ete. was prepared. About twenty con- 
sultants were used in developing that 
phase of the work. The contract has 
heen completed, but ASEE most prob- 
ably will be asked to continue in some 
advisory capacity if the institution is to 
be built. 

h. Educational Exchange Mission to 
the Soviet Union: F. C. Lindvall, Direc- 
tor. A team of eight engineering educa- 
tors spent three weeks in the USSR visit- 
ing various engineering schools under the 
sponsorship of the NSF. The final report 
was published in the May issue of the 
JournaL. Two thousand separate copies 
will be printed and sold for 25¢ each. 

i. Research on the Teaching of Engi- 
neers: H. W. Barlow, Chairman. The 
Research Administration Committee of 
ECRC decided that it was willing to 
serve as a catalyst to develop programs 
on research on the teaching of engineers. 
ECRC and the Executive Board agreed 
that the study was a worthy one, and the 
latter allocated $1,500 to the committee 
for travel expenses to develop programs. 
The money is to be returned when proj- 
ects are financed. It is understood that 
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the committee has no desire to conduct 
projects but merely wishes to serve as a 
catalyst to get the best qualified group to 
carry out the studies deemed most desir- 
able. Representatives of other ASEE 
units interested in the general area are on 
the committee for the development of 
programs. Two meetings have been held 
and a third is scheduled for the Annual 
Meeting. 

j. Evaluation of Technical Institute 
Education: C. C. Tyrell, Chairman. At 
the request of ECPD, ASEE appointed a 
committee to make an evaluation of tech- 
nical institute education, much the same 
as was made a few years ago for degree 
programs. The committee will meet for 
the first time at the Annual Meeting. 

18. Intrasociety Relationships. Com- 
munication between the various units of 
the Society continues to improve. Most 
of the units are accepting and responding 
to their responsibilities in such a way 
that the Society is functioning as a team 
rather than as a large number of inde- 
pendent units. Improvement still can be 
made, but the system of having vice 
presidents taking responsibility for some 
units is most helpful. 

To the officers of the Society, the mem- 
bers of the General Council, and to all 
others who have helped make this an- 
other successful year for ASEE, the Secre- 
tary expresses his most sincere apprecia- 
tion. 


Respectfully submitted, 


W. LEIGHTON COLLINs, 
Secretary 


Report on Western Sections—1958-59 


1, Introduction. Superior programs 
and interest in the problems of engineer- 
ing education contributed to the excel- 
lence of the annual meetings of the West- 


‘em Sections of ASEE during the aca- 


demic year, 1958-59. 

2. Meetings and Attendance. The 
Western Region of ASEE consists of 
seven Sections. All of these Sections 
held one regular meeting during the year. 
In addition, the Pacific Southwest Sec- 
tion held three regional meetings to coin- 
tide with the spring meetings of the 
Northern California, Central California, 





and Southern California Junior College 
Association. 

The Missouri-Arkansas and Rocky 
Mountain Sections both scheduled one- 
day meetings; otherwise the standard pat- 
tern was a day-and-a-half meeting. The 
Pacific Southwest Section meeting was 
almost two days long, and the North Mid- 
west Section meeting was preceded by 
the equivalent of a one-day meeting of 
special interest to the Young Engineering 
Teachers. Reported attendance at all 
Section meetings was 891; including 
wives, the total was 1,048. 


















Vice President Glenn Murphy attended 
the North Midwest Section meeting at 
the University of Wisconsin in Madison. 
Vice President Ralph A. Morgen attended 
the Missouri-Arkansas Section meeting at 
the Missouri School of Mines at Rolla, 
and President William T. Alexander at- 
tended the Southwest Section meeting at 
New Mexico State University in State 
College, New Mexico. Because of a con- 
flict with the spring meeting of the Ex- 
ecutive Board in Chicago, I could not at- 
tend the annual meeting of the Rocky 
Mountain Section which was held at 
Utah State University in Logan. I did, 
however, attend the Kansas-Nebraska 
Section meeting at the University of 
Nebraska in Lincoln, the Pacific South- 
west Section meeting at Fresno State Col- 
lege in Fresno, California, and the Pacific 
Northwest Section meeting at Montana 
State College in Bozeman. 

Although the officers of the Rocky 
Mountain Section expressed regret that 
the Executive Board meeting in Chicago 
conflicted with the Rocky Mountain Sec- 
tion meeting, Harold A. Foecke, Director 
of the ASEE Committee on the Develop- 
ment of Engineering Faculties, addressed 
the meeting on “Attracting Engineering 
Teachers”; and Professor Ralph E. Fadum, 
a member of the ASEE Committee which 
visited Russia, addressed the meeting on 
“Engineering Education in the USSR.” 
The appearance of these two men on the 
program demonstrated a special interest 
on the part of the Society in the affairs of 
the Section. 

3. Finance. Three Sections reported 
registration fees. Two of these reported 
a registration fee of two dollars, and one 
reported a registration fee of one dollar. 
The Pacific Southwest Section reported 
annual dues of one dollar. Apparently 
no other Section now charges section 
dues. Presumably expenses of the sec- 
tion meetings are financed through local 
assessments or by the host institution. 

4. Topics. Each Section planned its 
program independently of the other Sec- 
tions. Aside from the business session, 
and usually a banquet with a speaker who 
discussed a topic of general interest, there 
was a wide diversity of program material. 
Three Sections reported a general theme 
for the program. These were: “Frontiers 
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of Engineering,” “Science in Engineering nd ed 
Education” and “Challenge in Engineg, [sip 4 
ing Education.” Harold A. Foecke, Pry.f The 
ect Director of the ASEE Committee miour } 
the Development of Engineering Fagy}.fsectio 
ties, appeared on the program at thefsectio 
North Midwest Section, the Missoyy.fubmi 
Arkansas Section, and the Rocky Mow, fone 
tain Section. Incide 

In general, the core of the program }ubmi 
was built around technical _ sessions |Secti¢ 
round-table discussions, panels, or mult. }omP 
topic discussions dealing with interesting | Yount 
aspects of engineering education. Be. [ie it! 
cause the accreditation of engineering Jae ™ 
curricula in the State Colleges of Cal. jopme 
fornia is of immediate interest, it was sarc 
particularly appropriate that Dr. F, ¢, }heavi 
Lindvall, past President of the Society jvhen 
and Chairman of the Education Accred. |The’ 
itation Committee of ECPD, spoke at a | pu? 
luncheon meeting of the Pacific South }pat 
west Section on “ECPD Accreditation } think 
Policies and Procedures.” Several Seo. } value 
tions scheduled a deans’ meeting for dis. } the S 
cussion of problems of mutual interest, | the 0 

5. Young Engineering Teachers. Gen- 6. 
erally speaking, YET participation, except }"S 
in the North Midwest Section, was weak. | 

Prior to the regular meeting of the }" “ 
North Midwest Section, the equivalent 
of a day’s program of particular interes 
was scheduled for the Young Engineer- 
ing Teachers. The theme of this meeting} 1, 
was “The Young Engineering Teacher, } heen 
His First Five Years of Professional De: } tions 
velopment.” “The Responsibility of the f hy | 
Individual to Develop Himself,” “What § jon. 
Industry Can Do to Develop the Young § nee 
Engineering Teacher” and “What Institu- § te) 
tions Can Do to Develop the Young En- § hg 
gineering Teacher” were ably presented § som 
at this meeting. These discussions wet § fact 
culminated with an address by Clarence § iis 
H. Linder, Vice President of the Genera } held 
Electric Company, who spoke on “Some § nan 
Thoughts for the Young Engineering § inyo 
Teacher During His First Five Years 0 i js 
Professional Development.” Seventy-si § with 
Young Engineering Teachers were pres 
ent. 

Three Sections reported no activities 
whatsoever on the part of the Young Et 
gineering Teachers. In other Section 
the Young Engineering Teachers were I 
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The North Midwest Section reported 
ur YET Papers; the Pacific Southwest 
‘ection, one; and the Pacific Northwest 
ection, three papers, but only one was 
abmitted in time to be considered in 
wmnection with the national competition. 
Incidentally, the one paper which was 
|abmitted from the Pacific Northwest 
Section won second prize in the national 
empetition. It is my impression that 
Young Engineering Teachers who might 
be interested in the YET Paper Contest 
awe more interested in professional devel- 
ment through graduate study and re- 
garch, because these aspects weigh more 
heavily than winning a paper contest 
when promotions are being considered. 
The YET program was designed for the 
purpose of encouraging activity on the 
part of young engineering teachers. I 
think this program now has doubtful 
value, and that the younger members of 
the Society might well be integrated with 
the older members of the Society at once. 
6. Branches. Although no specific re- 
ports concerning the activities of branches 
were to be made, it should be noted that 
in some institutions there are Branches 








1. Introduction. Once again, this has 
been a busy and active year for these sec- 
tions. The excellent programs, prepared 
by the Program Committees, attracted 
non-members as well as members to the 
meetings in goodly numbers. Proportion- 
ately, attendance was much better than 
hst year. It is difficult to make direct 
wmparisons, however, because of the 
fect that at the time of the writing of 
this report, the Allegheny Section has not 
ied its annual meeting. Because so 
many of the members of this section are 
involved in the annual meeting of ASEE, 
itis holding its meeting in conjunction 
vith the annual meeting. 

2. Numbers of Meetings and Attend- 
ance. There was no change in the num- 
bet of Eastern sections, of which there 
we nine, and there were no significant 
changes in the number or duration of the 
‘ction meetings. The -Middle Atlantic 
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which operate in an informal manner. 
Undoubtedly, the influence of the 
Branches has served to stimulate the par- 
ticipation in activities of the Sections and 
in obtaining new memberships. 

7. Conclusion. The exchange of pro- 
gram information should be useful in 
planning future programs. Insofar as 
practicable, I have attempted to provide 
an exchange of section programs in the 
Western Region. 

In planning for programs for the com- 
ing year, consideration should be given 
to the development of an interest in the 
engineering teaching profession, with the 
Report of the Committee on the Devel- 
opment of Engineering Faculties as a 
guide, and a continuing interest in the 
Report of the Follow-up Committee on 
the Evaluation of Engineering Education. 

The officers of the various Sections 
should continue the drive for industrial 
memberships and every effort should be 
made to invite and encourage every eligi- 
ble junior college to apply for Affiliate 
Membership in the Society. 


Respectfully submitted, 


C. L. Eckert, 
Vice President, ASEE 


Report on Eastern Sections, 1958-1959 


Section held two one-day meetings. The 
National Capital Area held four meetings, 
three of which were evening meetings, 
and one of which was a morning inspec- 
tion of the engineering and research lab- 
oratories at Fort Belvoir, Virginia. Two 
of the sections held one-day meetings, 
three held 144-day meetings, and one held 
a two-day meeting. 

Omitting the Allegheny Section, 1,750 
ASEE members attended the meetings of 
the eight sections this year, as compared 
with 1,714 attending the meetings of the 
nine sections last year. This means that 
well over one-third of the ASEE mem- 
bers living in the east attended at least 
one section meeting, and is indicative of 
the importance of the section meetings as 
a medium for permitting members to hear 
excellent papers and to exchange ideas 
on a variety of subjects, all related to en- 
gineering education. 
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3. Financing Meetings. As was re- 
ported last year, the method of financing 
section activities varies from section to 
section. Most of the sections charge reg- 
istration fees, which, while ranging from 
50 cents to $4.00, are generally $2.00 or 
$3.00. One section continues to make 
an assessment of $20.00 against each ii- 
stitution participating in the section’s ac- 
tivities. Apparently, inflation has had its 
effect on section expenses, too, because 
one section, which apparently did not 
charge institutional dues during 1957-58, 
began, during 1958-1959, to charge dues 
of $10.00 of each institution with 35 
members or less, and $15.00 of each in- 
stitution with more than 35 members. 
In addition, a registration fee of $3.00 
was charged each member attending this 
section’s meeting. In view of the fact 
that a second Eastern section is resorting 
to institutional assessments or dues, it 
seems advisable to remind the sections 
that an institution which is not a member 
of ASEE may not become a member of 
a section. While this action of the Ex- 
ecutive Board of ASEE does not preclude 
a non-member institution from participat- 
ing in section activities, or even from be- 
ing assessed for such participation, it is 
doubtful that such an institution could 
actually be charged dues unless it were 
considered to be a member of the section, 
which would be contrary to ASEE policy. 

4. Topics. Some of the major areas 
of interest and discussion at the section 
meetings were the following: 


A. Engineering Education in Other 
Countries. The ASEE Mission to Russia, 
as well as the keen interest of most edu- 
cators in learning more about how Russia 
is endeavoring to educate its engineers 
and scientists, naturally resulted in this 
being one of the most popular topics. 
Four sections devoted part of their pro- 
gram to a report on engineering edu- 
cation in Russia which, in all but one 
case, was presented by one of the mem- 
bers of the ASEE mission. In addition, 


one section discussed “The European and 
His Education” and another considered 
“Significant Contrasts Between Canadian 
and U. S. Methods in Engineering Edu- 
cation.” 
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B. Engineering Education in Genenl 
Quite a few sections gave serious an 
careful consideration to education in gep. 
eral, and particularly, to engineering edy. 
cation. Titles of the section themes o 
topics for discussion give an indication 
of the areas of interest. They wer: 
“The Meaning of True Education,” “The 
Reorientation of Engineering Education’ 
“Frontiers in Engineering Education’ 
“Dilemmas of Engineering Education’ 
“New Developments in Technical and 
Engineering Education,” and “Engineer. 
ing Education and Leadership.” 

C. Research. This topic did not re. 
ceive nearly so much consideration 3 
section meetings as it did during 1957- 
58. According to the programs sub. 
mitted by the secretaries of the sections, 
only one section discussed this topic and 
did so by considering subjects such as 
“Does Institutional Research Improve 
Scholarship?” and “Sponsored Research: 
Aid or Hindrance to Scholarship in Higher 
Education?” 

D. General. There were the usul 
panel discussions or papers in_ subject 
matter areas but there appeared to be 
considerably fewer of these than there 
were last year. One section set aside a 
special meeting for the YET’s, and an- 
other turned part of one of its general 
meetings over to the YET’s to present the 
program. There was discussion of edv- 
cational television, the effect of technical 
institutes on engineering manpower, an 
evaluation of student performance, the 
place of laboratories in engineering edv- 
cation, nuclear energy in the engineering 
curriculum, etc. Certainly, engineering 
educators do not lack for ideas for pro 
grams which will be thought-provoking 
and of interest to the members of their 
local sections. 

5. YET Paper Contest. Participation 
in the YET Paper Contest was even 
poorer than during 1957-58. During 
that year, there was only one section 
from which no YET papers were I 
ceived. This year, four Eastern sections 
submitted no YET papers and the r 
maining four sections submitted 2, 3, 4 


and 6 papers, respectively, for a total o fi 


15, which is indeed a very poor showing 
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This lack of interest gives rise once again 
ip the question of whether there is any 
istification for continuing the YET Paper 
Contest. 

6. Miscellaneous. There has been a 
most encouraging increase in interest on 
he part of industry in membership in 
\SEE. Several of the sections made a 
gecial effort to invite these industries in 
their sections which had a special inter- 
et in engineering education to send rep- 
sentatives to the section meetings. The 
Michigan Section devoted one page of its 
pinted program to “Industry’s Stake in 
Engineering Education.” Other sections 
night consider doing likewise next year 
and sending copies of the program to lo- 
al industries along with an invitation to 
have representatives attend the section 
meetings. It should be noted that one 
gction sent invitations to the junior col- 
kges, which are offering pre-engineering 
programs, to send representatives to that 
sction’s meeting. Mention should be 
made of two special projects. The New 
England Section once again published an 
acellent Bulletin which contained de- 
tailed information concerning each of the 
institutions which are members of that 
section. In addition, the Allegheny Sec- 
tin in the fall of 1958 issued the Pro- 
ceedings of its April, 1958, meeting, 


The General Divisions include Coop- 
erative Education, Educational Methods, 
Ivening Education, Graduate Studies, 
Relations with’ Industry and Technical 
stitutes. In addition, the Ethics Com- 
nittee and the Committee for Young En- 
gineering Teachers report to the Vice 
hesident, General Divisions. 

The activities of the individual divi- 
ios and committees comprising this 
goup are contained in the reports of 
their respective chairmen. 

So far as general activities are con- 
med, it may be noted that five of the 
it divisions and both committees have 





aellent programs scheduled for the An- 
mal Meeting. The Educational Methods 
iad the Technical Institute Divisions and 
(YET are to be commended for schedul- 
ig conferences on Monday morning to 
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which contained copies of remarks and 
papers presented on that occasion. 

7. Conclusion. One seldom reaches 
the end of any term of office without be- 
ing vitally aware of those things which 
he had hoped to accomplish but which 
for one reason or another have not been 
accomplished. I am particularly con- 
cerned about the branches of ASEE and 
how best to stimulate them to serve bet- 
ter the members of ASEE at the local in- 
stitutions. I hope that my successor will 
be far more successful than I have been 
in this respect. In conclusion, I do want 
to express my appreciation to the officers 
of the Eastern sections for their coopera- 
tion over the past two years. In par- 
ticular, I want to thank the sections’ sec- 
retaries for submitting reports to Secre- 
tary Collins and me and for sending me 
extra copies of their section programs so 
that I might distribute them to the other 
sections in the East. 

It has been a very great privilege and 
honor to have served ASEE as Vice Pres- 
ident for Eastern Sections during the 
years 1957-58 and 1958-59. 


Respectfully submitted, 


R. W. Van Houten, 
Vice President, East Sections 


June 11, 1959. 


Report of the Vice-President, General Divisions, June 1959 


help start the week’s activities early. 
Five individual conferences, four joint 
conferences, six luncheons, two dinners 
and a breakfast meeting aside from ex- 
ecutive committee meetings and the 
Wednesday tours attest to the activity of 
the General Divisions. 

Special mention should be made of the 
intensive and successful cooperation of 
the RWI Division with the Industrial 
Membership Committee in obtaining in- 
dustrial members for the Society. 

It should also be noted that the Tech- 
nical Institute Division is taking a long 
step forward in planning an objective 
study of Technical Institute education to 
follow the recently completed survey of 
Technical Institute programs. 

The vice-president represented the So- 
ciety at one session of the North Midwest 





Section. It is recommended that the in- 
coming vice president be given the op- 
portunity of attending the mid-year meet- 
ings of the Divisions coming under his 
purview. 

It must be reported with reluctance 
that not all divisions have kept the vice- 
president informed of divisional activities. 
The lack of information has hampered ef- 
fective liaison between the divisions and 
the Executive Board. The splendid co- 
operation of most of the divisions is ac- 
knowledged with thanks. 

Supplementary activities included as- 
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sisting with program arrangements fy 
the General Session on Monday and gen. 
ing as chairman of a committee to COOp. 
erate with ASTM in presenting a 

sium on Education in Materials on Mm. 
day 22 June 1959 at the ASTM Annu! = 
Meeting. Ten speakers are schedule) T 
for the one-day symposium. All ASEE 


members are welcome to attend and t er 
participate in the discussions. aia 
Respectfully submitted, resel 

GLENN Murpuy, = 

Vice President, General Divisions ra 

It is 


Report of the Vice-President for Instructional Divisions, 1958-59 | fe 


For several years rather vague expres- 
sions of discontent have been spreading 
throughout ASEE relating to our Divi- 
sional organization. Running through 
the comments is fear that the Society may 
degenerate into a large number of spe- 
cialized and disconnected small groups. 
At the same time there is realization that 
the varied interests of the individual 
members are often best served through 
small groups concentrating on specialized 
problems. 

Apparently, the need of the individual 
members for specific information is fairly 
well met by our present Divisional struc- 
ture. However, there may be a lack of 
integration. 

Perhaps the greatest need in engineer- 
ing education is for faculty members who 
are aware of the interrelationships among 
the various disciplines. There is need for 
men who recognize the universality of 
basic principles. If engineers are to be 
able to solve the increasingly complex 
problems which are facing mankind, they 
must be prepared to cross traditional cur- 
ricular and subject-matter boundaries. 

The Policy Committee of the Society 
was assigned the task of studying the 
structure of ASEE. Pending a report of 
this committee, the Instructional Divi- 
sions have been attempting to play a 
more effective role by defining their func- 
tions as follows: 


(1) to bring major new scientific and 
engineering developments to the 
attention of educators, 


(2) to show how to add to all seg. § sion: 
ments of the curricula materi 
needed to understand and appl 
the new developments, and 

(3) to show how the present course 
already provide the necessary 
background. 


Early in the year it was suggested thi J vc 
perhaps the best way for the Divisions tf, 4, 
obtain information on new developments rad 
would be to hold meetings concurrently 
with related subject-matter societies anf i) 
with new groups such as the America... 
Astronautical Society at regular interva§ ,4,.. 
between annual meetings of ASEE. (Al tart 
most all of the instructional and currict-§ py, 
lar Divisions have related professiolf 
groups such as AIEE, ASCE, America §\p( 
Physical Society, American Mathematicl f..,}, 
Society, etc. Most have interests relatel j,i. 
to the work of the newer professional 9 § jn, 
cieties.) It was suggested that meeting § jiog 
be arranged through the Education Cott-§ iineo, 
mittees of the various societies. , 

Once an important new developmett 
has been identified, its significance fw, 
engineering education can be studied by 
the Division concerned. As soon as the 
implications for various educational ée 
ments have been recognized, the Divisio 
can organize a general session for the 
annual meeting at which time the unde- 
standing of all members might be broa-Asci¢ 
ened by hearing a comprehensive disctfurce 
sion of the ways in which the new dev fanic« 
opment touches upon all disciplines. tifhutm, 
quite possible that one Division in tfjego, 
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process of studying a new development 
night hold joint meetings with one or 
two other Divisions before requesting 
the sponsorship of a general session. This 
would serve further to integrate the So- 
jety. 

' eoughout the year the various Divi- 
sons have established or continued to 
maintain liaison with the related profes- 
sonal societies. A joint meeting of rep- 
resentatives from many of the related pro- 
fessional societies together with the chair- 
men of our Divisions has been scheduled 
for the 1959 Annual Meeting of ASEE. 
It is hoped that through this meeting an 
elective start may be made toward closer 
cordination of the work of the profes- 
ional societies and that of ASEE. 


WHAT'S GOING ON IN ASEE? 
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During the course of the year requests 
were received for the establishment of 
Divisions in Metallurgical and Ceramic 
Engineering. In order to give the groups 
recognition and the opportunity to de- 
velop sustained interests and programs, 
the Executive Board of ASEE voted to 
recommend to the General Council the 
establishment of a Metallurgical Engi- 
neering Committee and a Ceramic Engi- 
neering Committee. 


Submitted by: 


ELMER C, EASTON, 
Vice President for 
Instructional Divisions 


June 1959. 


Teaching Positions Available 


ENGINEERING MECHANICS. ASST. 
ot Assoc. Prof. Teach undegraduate and 
gaduate work and participate in re- 
watch, Expanding graduate program 
vill provide opportunity to develop new 
curses, Salary and rank determined by 
education and experience. Apply: De- 
partment of Engineering Mechanics, Box 
204, University, Alabama. 


MECHANICAL ENGINEERING 
aching positions. Men needed in the 
hiids-heat transfer-thermodynamics-aero- 
imamics area, in the theoretical and ap- 
led mechanics area, and in nuclear en- 
tneering. Large and rapidly growing 


























gaduate program through D.S.c. Spon- 
wed research encouraged. No limita- 
ims on rank. Salary and rank com- 
mnsurate with educational background 
wd experience. Apply: C. T. Grace, 
\echanical Engineering Department, 
bhiversity of New Mexico, Albuquerque, 
New Mexico. 


ASSISTANT PROFESSOR TO TEACH 
wuses in Applied Mechanics and Dy- 
umics. Master’s degree preferred. De- 
attment of Mechanical Engineering, 
egon State College, Corvallis, Oregon. 


STAFF IN ELECTRICAL ENGINEER- 
ing. Attractive positions combining 
teaching (graduate and undergraduate) 
and research are available. Appointment 
at any level from assistant professor up, 
depending on qualifications. A person 
with interests in electrical energy con- 
version and modern electrical machines 
is especially sought, but openings in 
other fields are available. Applicants 
must have Ph.D. or equivalent evidence 
of research potential. Write Chairman, 
Division of Engineering, Brown Univer- 
sity, Providence 12, R. I. 


PHYSICS DEPARTMENT IN PRI- 
vately-endowed engineering college with 
strong undergraduate and M.S. programs 
in physics has staff vacancy. Offers op- 
portunity for research and _ stimulating 
association with a departmental faculty 
of 10. Ph.D. required. White T. S. 
Renzema, Clarkson College of Technol- 
ogy, Potsdam, N. Y. 


TWO POSITIONS AVAILABLE IN 
electrical engineering. Graduate and 
undergraduate teaching. Write Dean of 
Engineering, University of Houston, 


Houston 4, Texas. 
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CIVIL ENGINEERING-STRUCTURES. 
Opportunity to head structural division, 
teaching and directing undergraduate 
and graduate programs. Attractive pos- 
sibilities in an expanding graduate and 
research program. Top salary and rank 
appropriate to qualifications. Ph.D. pre- 
ferred. Positions now open. Write to 
L. M. Laushey, Head, Civil Engineering, 
University of Cincinnati, Cincinnati 21, 


Ohio. 


THE NEW COLLEGE OF ENGI- 
neering of The University of Rochester 
is seeking additional staff in chemical, 
electrical and mechanical engineering to 
do teaching and research. Interested ap- 
plicants should write to the appropriate 
department at The University of Roch- 
ester, River Campus Station, Rochester 
20, New York. 


OPPORTUNITIES AT ROBERT COL- 
lege, Istanbul, Turkey, for qualified men 
in engineering mathematics, physics, 
and chemistry interested in combining 
teaching and development of limited re- 
search and consulting with opportunity 
to live and travel in vital part of world: 
Strengthening staff, modernizing under- 
graduate engineering curricula, begin- 
ning graduate programs in engineering, 
developing undergraduate and later grad- 
uate programs in sciences, constructing 
new science and engineering building to 
prepare engineers for industrial and tech- 
nological development of Turkey and 
Middle East. Challenging job with far- 
reaching possibilities. Address inquiries 
to Dean Howard P. Hall, College of En- 
gineering, Robert College, Bebek Post 
Box 8, Istanbul, Turkey; copy to Near 
East College Association, 40 Worth 
Street, Room 521, New York 13, N. Y. 


TEACHING POSITION IN E.E. 
Teach machinery courses, some graduate 
classes at night. Must have M.S. or 
Ph.D. degree. Appointment in Feb- 
ruary. Contact head Electrical Eng. 
Dept., University of Akron, Akron 4, 
Ohio. 
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POSITIONS AVAILABLE FQ 
teaching mechanics of solids and fluid 
on undergraduate and graduate ley 
Qualifications for and interest in researg 
are also desired. Salaries and acade 
rank will be commensurate with edu 
tion and experience. Write R. W. Moo. 
man, Head, Department of Engineer 
Mechanics, Clemson College, Clemsg 
S. C. 


MECHANICAL ENGINEERING Dk 
partment has opening for a man to teach 
and direct work in machine tools and 
manufacturing processes. Desire ma 
with interest in research on basic cutting 
and forming phenomena, and _ having 
M.S. or Ph.D. Well equipped labor 
tory, midwestern location. Write to 5 

JouRNAL OF ENGINEERING EDUCATION 
University of Illinois, Urbana, Illinois, 


FACULTY POSITIONS AVAILABLE 
Faculty positions in Departments of Aen 
nautical, Mechanical, Electrical Engi 
neering and Applied Mechanics. 
ject fields of aerodynamics, thermodj 
namics, nuclear power, heat transfer, 
engineering materials. Desire individu 
with doctoral degrees to develop stra 
offerings in undergraduate and gradu 
courses, plus initiation of research of ¢ 
choosing. Salaries open, consulting ¢ 
portunities available. For further 
formation write 50-2, JouRNAL OF ENG 
NEERING EpucaTIon, University of 
linois, Urbana, Illinois. 


ENGINEERING ADMINISTRATI 
Program, School of Engineering has pe 
tions open beginning February and/ 
September 1960, for Associate and 4 
sistant Professors of Engineering Adu 
istration; Masters degree required, pret 
ably Ph.D.; Salary open. Send qualifie 
tion record to Professor J. E. Waltet 
School of Engineering, The Gea 
Washington University, Washingtot 
D. C. 


(Continued on p. xiii) 
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